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1 INTRODUCTION 
1.1 Participants 
F. van Beek 
R.M. Cook (Chairman) 
N.Daan 
P. Degnbol 
S. Ehrich 
H. Heessen 
L. Kell 
P.A. Kunzlik 
C.T. Macer 
J-C. Poulard 
O.M. Smedstad 
A. Souplet 
1.2 Tenns of Reference 
Netherlands 
United Kingdom 
Netherlands 
Denmark 
Germany 
Netherlands 
United Kingdom 
United Kingdom 
United Kingdom 
France 
Norway 
France 
The terms of reference for this Working Group meeting 
are given in Council Resolution C.Res.1990/2:5:22: 
The Roundfish Working Group (Chairman Mr D. 
Armstrong, UK) will meet in IJmuiden from 8-18 
October 1991 to: 
a) assess the status of and provide catch options for 
1992 within safe biological limits for the stocks 
of cod, haddock, whiting and saithe in Sub-areas 
IV and VI (including Ilia for saithe); cod, 
haddock, and whiting in Divisions Vlld,e and 
Divisions Vllb,c,h-k (including Vllg for had-
dock); and saithe in Sub-area VII; 
b) provide quarterly catch-at-age and catch and 
stock mean weight-at-age data by quarter for 
cod, haddock, whiting and saithe in the North 
Sea for 1990 to the Multispecies Assessment 
Working Group as input for the multispecies 
VPA. 
Due to the resignation of Mr D. Armstrong, the meeting 
was chaired by Dr R.M.Cook (UK). 
2 DATA AND :METHODS 
2.1 Database Revisions 
Preliminary data were prepared for 1990 and data for 
1989 were finalised with no major revisions. 
Problems remain, as described in previous reports in 
obtaining sufficiently detailed and accurate landing 
statistics from the Netherlands. 
The T ACs in 1990 for cod, haddock and whiting in the 
North Sea and West of Scotland corresponded to a 
1 
reduction in fishing mortality. These T ACs were found 
to be restrictive by one country's fleets and this resulted 
in significant misreporting. Estimates of the quantities 
misreported were available to the Working Group and 
were used to estimate the actual landings by area. The 
result is a net transfer of catches from Sub-area VI to 
Sub-area IV. Although the quantities involved are 
numerically small, because catches in Division VIa and 
Division VIb are small compared to the North Sea, the 
proportionate effect is large in some cases. The figures 
involved are shown in the unallocated catches of the 
stock summary tables in Appendix I. 
The need to reallocate catches has meant that for 1990 
the effort data by fleet have also been reallocated for the 
country involved. This inevitably makes the effort data 
used in tuning less reliable and must be considered in 
evaluating the assessments. Section 2.4 discusses the 
problem further in relation to methodology. 
Very limited sampling of the Danish industrial by-catch 
was carried out in 1990. Only total quantities caught 
have been estimated. The age compositions of the by-
catch were therefore calculated from research vessel 
surveys. Age compositions for the first two quarters 
were based on IYFS hauls while age compositions for 
quarters 3 and 4 were based on hauls from a Danish 
survey in August. This survey covered approximately the 
same area as is exploited by the industrial fleet. One 
third of the Danish industrial by-catches are taken in 
August. Sampling in 1991 has improved considerably and 
this should benefit next year's assessment. The Norwe-
gian industrial by-catch was only sampled in the first two 
quarters of 1990 and only length composition data were 
available. Scottish age/length keys were used for the 
length compositions and Danish research vessel survey 
data from northern stations were used to estimate age 
compositions for the second half of the year. 
Sampling of discards by Scotland in Division VIa was 
limited to the first and last quarters of the year. These 
two quarters were used to fill in the remaining quarters. 
Sampling in 1991 is expected to improve. 
The data for the Channel stocks continue to be unsatis-
factory. The time series of data for cod in Division Vlld 
does not give acceptable results when used in VP A. In 
Division VIie, cod sampling has only recently started and 
for whiting there are no age composition data for recent 
years. Surveys in Division Vlld (France) and Division 
Vlld,e (England) have not generated a long enough time 
series to be used at present. 
2.2 Weight at Age in the Sea 
The Working Group has so far used the weight at age in 
the catch and not an estimated weight at age in the sea to 
raise stock numbers to biomasses. This procedure creates 
2 
two problems : one of overall scaling and one of a bias 
which is variable between years. 
The scaling problem is not considered to be serious as 
long as biomasses are treated as indices only and biologi-
cal reference points and safe limits are defined on the 
same scale. If biomasses are to be used as absolute 
estimates in a wider biological context, proper weights at 
age in the sea must be used. 
The problem of a variable bias arises if the distribution 
of catches over the year or selectivity patterns differ 
between years. Differences between years in mean 
weight at age in the catch of up to 20% are common. 
This indicates that a variable bias may be a problem in 
the present procedure. 
The Working Group has concluded that estimates of 
weight at age in the sea must be used for biomass 
estimates in the future. 
The problem is that good estimates of weight at age in 
the sea are not immediately available. For consistency it 
could be advisable to utilise the weights at age in the sea 
in the first quarter as used by the Multispecies Assess-
ment Working Group. These weights are based on a 
growth curve derived from survey data and are kept 
constant for all years. One implication of this approach 
is that changes in growth are ignored. This may actually 
be desirable in so far as biomass estimates are used to 
define safe biological limits. 
Another possibility would be to use mean weights at age 
obtained annually from the IYFS in February. The 
drawback of this approach is that the IYFS weights for 
older age groups are unreliable. 
Given the uncertainties concerning the proper weights to 
use and the data base revisions which are to take place in 
connection with the emergence of the Working Group on 
the Assessment of Demersal Stocks in the North Sea and 
Skagerrak, the Roundfish Working Group has decided 
not to attempt to introduce weights at age in the sea in 
the present biomass estimates. It is recommended that 
these problems be resolved prior to the meeting of the 
new Working Group in 1992, so that an appropriate set 
of weights at age in the sea can be applied at that time. 
2.3 Recruitment Estimates 
A revised version of RCRTINX2 and now called RCT3 
(but still known as rinkytinx) was available to the Group 
and was used to combine recruitment estimates. The 
method is the same as the old version and was applied in 
the same way as last year; i.e. 
a) calibration regression 
b) shrinkage towards the mean 
c) minimum S.E. of prediction of 0.2 for any survey 
d) a minimum of five data points in regression 
e) tricubic weighting. 
The Working Group noted that the mean population used 
to shrink the combined prediction is different for each 
year class within a stock. This appears to be inconsistent 
and should be investigated by the program authors. 
Another feature noted at this year's meeting was that one 
survey last year received very high weight although the 
predicted value was well beyond the range of observed 
values. Since the prediction error for such a point should 
be large, it should have received low weight. This too 
needs to be investigated by the program authors. 
Recently it has been standard practice to use survey data 
to estimate the population sizes at age 0 (if present), 1 
and 2 in the last data year for the purposes of catch 
prediction. This has been continued this year. However, 
unlike earlier years, where 0 group populations appear in 
the VPA, an 0-group VPA/survey RCT3 analysis has 
been done to estimate 0-group populations. In previous 
year this was done by back calculating from the I -group 
VP A regressions. The revised procedure made a negli-
gible difference to the estimates. 
Plots of survey indices against VP A recruitment at age I 
are given in Figures 2.3.1-2.3.6. 
For cod and haddock in Division VIa, commercial CPUE 
estimates were used in previous meetings to predict year 
class abundance. Due to problems with the effort data in 
1990, these estimates have not been used. Only survey 
indices have been used with the addition of the North Sea 
recruitment estimates in the case of haddock. 
Abbreviations used in the stock sections for the various 
are as follows: 
IYFS - International Young Fish Survey 
EGFS - English Groundfish Survey 
SGFS - Scottish Groundfish Survey 
SWFS -Scottish West Coast Survey 
DGFS- Dutch Groundfish Survey 
GGFS -German Groundfish survey 
Where a 0,1 or 2 appears after the abbreviation, this 
refers to the age group of the index. 
2.4 VPA Tuning 
In the past the Working Group has used a standard 
Laurec-Shepherd tuning procedure to estimate input F for 
the VPA. In 1988 the Group considered modifying the 
method to include shrinking the tuned value towards the 
mean to try to reduce the variance of the predicted 
values, albeit at the cost of introducing some bias. This 
approach had been tested at the Working Group on 
Methods of Fish Stock Assessment meeting in Reykjavik 
in 1988 (C.M.1988/ Assess:26) but went largely unnot-
iced. During the 1991 meeting of the Methods Working 
Group (C.M.1991/ Assess:25) retrospective patterns were 
noted in the estimates of terminal fishing mortality and 
numbers at age in many stocks. These patterns appeared 
to be stock rather than method specific and indicated a 
problem. Either the VP As were wrong or the terminal 
estimates were wrong. At the meeting the "symptom" of 
retrospective patterns was cured by shrinking the ter-
minal Fs towards the mean. 
In view of this and the fact that a number of North Sea 
stocks examined at the 1991 Methods Group meeting 
exhibited this behaviour, the Working Group embraced 
the shrinkage procedure at the present meeting. In 
addition, as has been noted in Section 2.1, there are 
problems with the effort data used for tuning in 1990. 
The process of shrinkage should reduce the sensitivity of 
raw tuned values to poor quality data. The particular 
implementation used is a modification carried out in 
Lowestoft to the tuning suite. It calculates a five year 
average for mean F at each age and requires the user to 
specify the standard error of the mean which is used in 
the weighting procedure. The Working Group used the 
suggested default value of 0.2 for all stocks. It is 
recognised that this is an ad hoc implementation carried 
out at short notice but it was felt that the method would 
be preferable to using the raw tuned values. 
Tuning was performed over ten years. This period was 
chosen because it is less likely to be affected by signifi-
cant changes in catchability than a much longer series. 
Changes in catchability are likely to adversely affect the 
Laurec-Shepherd tuning procedure. Fleets used in tuning 
are shown in Table 2.4.1 and the effort data plotted in 
Figure 2.4.1a-c. Estimated exploitation patterns for each 
stock, with and without shrinkage, are shown in Figures 
2.4.2-2.4.9. In general, the shrunk patterns are 
"smoother" and slightly higher than the unshrunk values. 
This is consistent with the tendency to underestimate F 
in the retrospective pattern without shrinkage. 
The Working Group recommends that the Working 
Group on Methods of Fish Stock Assessment investigates 
the use and implementation of shrinkage more thorough-
ly. 
2.5 Sensitivity Analysis 
At last years meeting sensitivity analysis was applied to 
the catch and stock forecasts. The procedure has been 
repeated this year and the analysis is included in each 
stock section. The analysis last year was the Fourier 
Amplitude Sensitivity Test (FAST). It has the advantage 
of giving global sensitivity coefficients which take into 
account not only the magnitude of the parameters but 
also their uncertainty. The analysis is rather time con-
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suming and for this reason the method used this year was 
a simple linear analysis based on a delta method. This 
defines the sensitivity of the state variable as 
ofi:e)ei 
aei 
where f( ()) is the function defming the state variable (e.g. 
yield forecast) and() is the set of parameters on which it 
is dependent. This analysis is only a local sensitivity 
analysis but has the advantage of giving the sign of the 
sensitivity as well as its magnitude. Although the linear 
analysis gives different results from FAST, the qualitat-
ive results are very similar and the general conclusions 
to be drawn from it are the same. 
Each figure in the stock section uses parameter abbrevi-
ations. These are as follows: 
R1 = recruitment at the youngest age in 1990 
N1 = number at age 1 in 1990 
N2 = number at age 2 in 1990 
N3 etc 
F1 = fishing mortality at age 1 in 1990,1991 and 1992 
F2 etc 
R2 = recruitment at the youngest age in 1991 
R3 = recruitment at the youngest age in 1992 
R3 etc 
The particular implementation is a program written at the 
Aberdeen Laboratory. 
2.6 Safe Biological Limits 
For a number of years the terms of reference of the 
Working Group have referred to "safe biological limits". 
It is extremely difficult to define these and in the recent 
past use has been made of the criteria set out by the Irish 
Sea and Bristol Channel Working Group. The present 
Working Group discussed the problem once more but 
was not able to suggest any improvements on the criteria 
which could be implemented at the meeting. 
Although the word "biological" occurs in the phrase, it 
is clear that the problem is really one of "risk". What is 
needed is some quantification of the risk of something 
"bad" happening to the fishery. An example of this 
would be the risk of the biomass falling below a particu-
lar level such as 20% of virgin stock. These issues are 
currently being actively discussed in various fora and the 
results of these meetings should assist in responding to 
the problem of safe biological limits in the future. The 
Working Group felt that the Methods Working Group 
would be an appropriate place for ICES to consider the 
whole issue of risk analysis and how assessment working 
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groups might implement the procedure. 
3 QUARTERLY CATCH AT AGE DATA 
Quarterly catch at age data for cod, haddock, whiting 
and saithe in the North Sea are given in Appendix 2. 
4 COD IN SUB-AREA IV 
4.1 Catch Trends 
Official landings data are given in Table 4.1. Trends in 
landings from Working Group estimates are given in 
Table 4.2 and graphed in Figure 4.1. The Working 
Group estimate of landings in 1990 is 104,000 tonnes, 
close to the TAC of 105,000 tonnes. The landings were 
10 % lower than in 1989, and were the lowest since 
1962. Landings have declined markedly since 1981. 
4.2 Natural Mortality and Maturity at Age 
These values are given in Table 4.3. They are unchanged 
from those used last year. 
4.3 Age Compositions and Mean Weight at Age 
The VP A input data for recent years are given in Table 
4.4. They do not include discards or industrial fishery 
by-catches. Data for 1989 were revised, but changes 
were only minor. Data for 1990 were provided by 
England, Scotland, Netherlands, Denmark, France, 
Belgium and Germany. Total international mean weights 
at age for the catch are given in Table 4.5. These were 
also used as stock weights at age (see also Section 2.2). 
4.4 Commercial Catch per Effort Data and 
Research Vessel Indices 
These data were used to tune the VP A and to provide 
recruitment estimates using program RCT3 (see Section 
2.3). The fleets used in the tuning are given in Table 
2.4.1. The research vessel indices are given in Table 
4.6. 
4.5 VPA Tuning 
The Laurec-Shepherd method was used to tune the VP A 
to age 9 (see Section 2.4). Tuning was performed for the 
period 1981-90. F for the oldest age was set as the mean 
of ages 5 to 9, and the plus group was set at age 11. A 
summary of the tuning results for each fleet is given in 
Table 4. 7. F at age and numbers at age resulting from 
the tuned VP A are given in the Tables 4. 8 and 4. 9 
respectively. 
4.6 Abundance Estimates of the 1988-1991 Year 
Classes 
Research vessel indices were used for estimating the 
numbers in the sea for ages 1 and 2 in 1990 and age 1 in 
1991. The methods employed for deriving estimates of 
recruitment are described in Section 2.3. The results 
from the RCT3 method, used as final values, are given 
in Table 4.10.1 and 4.10.2. 
The RCT3 estimate of the 1988 year class in 1990 is 128 
millions at age 2, virtually unchanged from last years 
estimate. The estimate derived from tuning is 119 
millions. The 1989 year class in 1990 was estimated to 
be 140 millions at age 1, which compares with the tuned 
value of 92 millions. Last year's estimate of this year 
class was 169 millions but this was revised to 161 
millions in the ACFM assessment in November 1990. 
The 1990 year class in 1991 was estimated to be 216 
millions at age 1. Last year a preliminary value of 293 
millions was used by the WG, and this was subsequently 
revised to 272 millions by ACFM in November 1990. 
Additional survey data now available indicate a much 
lower abundance for this year class. 
For the 1991 year class in 1992 the only survey data 
available at present is the 0-group estimate from the 
English Groundfish Survey. The RCT3 estimate, with the 
survey and the mean receiving approximately equal 
weights, is 520 millions at age 1. It was decided to adopt 
a more conservative estimate of 324 millions, which is 
the shrunk mean VPA estimate from program RCT3. 
Further information on this year class should be available 
to ACFM from the preliminary results of the Dutch 
Groundfish Survey in October-November. 
The 1992 and later year classes were set at the shrunk 
VP A mean from program RCT3, which produced a value 
of 324 millions at age 1. 
4. 7 Long-Term Trends in Biomass, Fishing Mor-
tality and Recruitment 
Historical trends in mean fishing mortality, spawning 
stock biomass and recruitment are shown in Table 4.11 
and Figure 4.1. Fishing mortality has increased almost 
continuously over the whole period. Spawning stock 
biomass has declined steadily since 1970 by 76% and is 
estimated to have reached an historical low level of 
64,000 tonnes at the end of 1990. No trend in recruit-
ment is apparent, but all year classes since that spawned 
in 1985 have been below average. 
4.8 Catch Predictions 
The input data for catch prediction are given in Table 
4.12. The tuned values for F at age 1 and 2 at 1990 were 
replaced by the means for the period 1986 - 1990. A 
sensitivity analysis (see Section 2.5) is shown in Figure 
4.2. It shows that yield in 1992 is particularly sensitive 
to the estimate of recruitment, especially in 1991. 
Estimates of SSB in 1993 are mainly influenced by F 
values in 1990. 
4.8.1 Status Quo Prediction 
The results of a status quo catch prediction are given in 
Table 4.13.1 and Figure 4.3. The status quo catch in 
1991 is 100,000 tonnes (the same value as the TAC), 
compared to 119,000 tonnes predicted by ACFM last 
year. The same fishing mortality in 1992 results in a 
catch of 108,000 tonnes. SSB will increase slightly from 
64,000 tonnes in 1991 to 66,000 tonnes in 1992 with a 
further rise to 68,000 tonnes at the beginning of 1993. 
4.8.2 Prediction Assuming 30% Reduction in F in 
1991 (ACFM Recommendation) 
The results of this catch prediction are given in Table 
4.13.2. This prediction scenario is believed to be unlike-
ly (see Appendix 1). If fishing mortality were to be 
reduced in 1991, spawning stock would be about 20% 
higher in 1992. 
4.9 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in 
Figure 4.4. 
4.10 Safe Biological Limits 
The stock/recruitment scatter diagram is shown in Figure 
4.5, which also shows Fmed (0. 74) and Fhigh (0.94). The 
current level ofF (0.78) is near the Fmed level. Spawning 
biomass at the beginning of 1991 was estimated to be 
64,000 tonnes, which is the lowest in the historical 
series. The minimum spawning biomass advised by 
ACFM is 150,000 tonnes. 
The Group is concerned at the continuing decline in 
spawning biomass relative to the past historical series, 
and the fact that there has been no strong recruitment 
since the year class of 1985. The SSB and the fishery are 
heavily dependent on one or two year classes and even 
one poor year class can lead to a rapid decline. The 
present SSB maybe at a level at which recruitment is 
jeopardised. Most fish in the catch are immature. 
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5 COD IN SUB-AREA VI 
5.1 Cod in Division VIa 
5.1.1 Catch Trends 
Official landings data are given in Table 5 .1.1, and 
trends in landings are shown in Figure 5 .1.1. There has 
been considerable recent variation in landings and no 
trend is apparent. Working Group estimates of landings 
are given in Table 5 .1. 2, and these show that landings in 
1990 were 12,176 tonnes, which is a decrease of 29% on 
1989. Officially reported landings may be significantly 
affected by misreporting in 1990. The agreed TAC for 
Sub-area VI (Divisions VIa+ Vlb) for 1990 was 16,000 
tonnes. 
5.1.2 Natural Mortality and Maturity at Age 
Natural mortalities are given in Table 5.1.3 and were 
unchanged from last year. 
5.1.3 Age Compositions and Catch at Age 
The VP A input data for recent years are given in Table 
5.1.4; they do not include discards. Minor revisions 
were made to the 1989 data, and data for 1990 were 
provided by Scotland, England, Ireland and France. The 
catch in 1990 was dominated by the 1988 year class. 
Total international mean weights at age for the catch are 
given in Table 5.1.5. These values were also used for 
the stock weights at age. 
5.1.4 Commercial Catch-Effort data and Research 
Vessel Indices 
Data from the commercial fleets were used to tune the 
VP A and together with research vessel data to provide 
recruitment indices. The fleets used in the tuning are 
given in Table 2.4.1 in and the research vessel indices 
are given in Table 5 .1. 6. 
5.1.5 VPA Tuning 
The plus group this year was reduced to age 7 from 10 
after performing a separable VP A which gave large 
residuals for the Fs on older age groups (Table 5.1. 7 .) 
The Laurec-Shepherd method was used to tune the VP A 
to age 5 for the period 1981-1990 (see Section 2.4). F 
for the oldest age was set as the mean of ages 3 - 5. A 
summary of the tuning results for each fleet is given in 
Table 5.1.8. Fat age and numbers at age resulting from 
the tuned VPA are given in Tables 5.1.9 and 5.1.10 
respectively. 
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5.1.6 Abundance Estimates of the 1988-1991 Year 
Classes 
The results from the RCT3 method are given in Tables 
5 .1.11.1 and 5 .1.11. 2. Various indices of abundance for 
Divisions VIa, VIIa and Sub-area IV were examined. 
Problems were encountered in using data from commer-
cial fleets (see Section 2.1) and the indices fmally used 
came solely from the Scottish West Coast Groundfish 
Survey and these are given in Table 5.1.6. These data 
were used to estimate the numbers in the sea for ages 1 
and 2 in 1990 and age 1 in 1991. 
The 1988 year class in 1990 was estimated to be 9.0 
millions at age 2, which compares with the tuned 
estimate of 9.6 millions. The RCT3 estimate compares 
with the value of 10.6 million predicted in last year's 
assessment. 
The RCT3 estimate for the 1989 year class in 1990 is 
8. 5 millions at age 1. The preliminary estimate for this 
year class last year was 11.0 million. The tuned estimate 
is 3.2 million. 
The preliminary estimate for the 1990 year class in 1991, 
based on the SGFS at age 1, is 13.3 millions at age 1. 
The 1991 and later year classes were set at the shrunk 
VPA mean from the RCT3 program which produced a 
value of 10.7 million. 
5.1.7 Long-Term Trends in Biomass, Fishing Mor-
tality and Recruitment 
Estimates of biomass, fishing mortality rate and recruit-
ment are given in Table 5 .1.12, and plots are shown in 
Figure 5 .1.1. Spawning stock biomass declined from 
1981 to reach a historically low value in 1986 of 18,000 
tonnes and was estimated to have increased in the 
following three years, before falling back again to 18,000 
tonnes in 1990. Mean fishing mortality has shown an 
upward trend over the period for which data exist. 
Recruitment in the past decade has been highly variable 
with a particularly strong 1986 year class. 
5.1.8 Catch Predictions 
Input data for catch prediction are given in Table 5 .1.13. 
Stock numbers for ages 3 and older fish in 1990 result 
from the tuned VPA values. The values for ages 1 and 
2 are estimated as described in Section 2. 3 above. The 
tuned F values for ages 1 and 2 have been replaced by 
average values for 1986-90. The results of catch predic-
tions are given in Tables 5.1.14 and 5.1.15, and in 
Figure 5.1.2. The status quo catch in 1991 is predicted 
to be 13,000 tonnes, compared to the TA C for Sub-area 
VI of 16,000 tonnes. and a status quo catch predicted by 
ACFM last year of 18,000 tonnes. The same F value in 
1992 is predicted to result in a catch of 13,000 tonnes. 
Spawning stock biomass will be little changed in 1992 
and 1993. 
The predicted catch following ACFM's recommended 
reduction of 30% in effort is given in Table 5 .1.15. It is 
not expected that this prediction is realistic (see Appen-
dix 1). Should a 30% reduction be achieved there would 
be a small improvement in the SSB in 1993. 
A sensitivity analysis (see Section 2.5) is shown in 
Figure 5 .1. 3. It shows that yield in 1992 is particularly 
sensitive to the estimate of recruitment and numbers in 
the youngest age-class, especially in 1991. Estimates of 
SSB in 1993 are mainly influenced by F values in 1990. 
5.1.9 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in 
Figure 5.1.4. 
5.1.10 Safe Biological Limits 
A scatter plot of stock and recruitment is given in Figure 
5.1.5. SSB would have consistently declined throughout 
the 1980s had it not been for the strong 1986 year class; 
the effect of this year class is now waning and the long-
term trend in SSB is downwards. Spawning biomass at 
18,000 tonnes is now at the lowest in the historical 
series. 
F mcd (0. 77) and Fhigh (1.00) are shown on the stock 
recruitment plot in Figure 5.1.5 these compare to a 
current level ofF of 0. 82. The SSB and the fishery are 
heavily dependent on one or two year classes and even 
one poor year class can lead to .a rapid decline. ·The 
present SSB may be at a level at which recruitment is 
jeopardised. Most fish in the catch are immature. 
5.2 Cod in Division VIb 
Landings of cod in Division VIb are small. Official 
landings reported to ICES are given in Table 5.2.1. 
6 COD IN SUB-AREA Vll 
6.1 Cod in Division Vlld 
6.1.1 Catch Trends 
Recent nominal landings are given in Table 6 .1.1, and 
the Working Group estimates are given in Table 6.1.2. 
The declining trend in landings observed since 1987 
appears to continue : these have been 5 500 tonnes in 
1989 and 2 700 tonnes in 1990. This last value is the 
lowest on record. 
6.1.2 Natural Mortality and Maturity at Age 
The values used for VPA are given in Table 6.1.3. 
6.1.3 Age Compositions and Mean Weight at Age 
The VPA input data are given in Table 6.1.4 and 6.1.5. 
Data for 1989 were updated and data for 1990 were 
provided by France and England. Weight at age in the 
stock was assumed the same as in the landings. 
6.1.4 VPA 
No data are available for tuning the VP A and therefore 
a separable VP A was run. Trial values of F and S were 
input and final values of F = 1 for age 3 and S = 1 
were adopted. The log catch ratio residuals are given in 
Table 6.1.6. In addition of that an unsuccessful attempt 
has been made to fit a multiplicative model to the data. 
These two analyses indicate the high variability and the 
poor quality of the catch at age data. It has therefore 
been decided to not run a VP A. 
6.1.5 Estimates of Recruitment 
There are as yet no recruitment data for this area. 
However a survey was started by France in October 
1988, and a groundfish survey by England in November 
and December 1989 but these time series are at present 
too short to provide recruitment estimates. 
6.1.6 Catch Predictions 
After considering the results from the two above-men-
tioned analyses, as last year the Group came to the 
conclusion that the age composition data are not suffi-
ciently reliable for a valid catch prediction to be made. 
Moreover, since no recruitment data are available it was 
considered that a SHOT forecast would not be advisable. 
6.2 Cod in Division VIle 
6.2.1 Catch Trends 
N ominallandings for recent years together with Working 
Group estimates are given in Table 6.2.1. The WG 
estimates show that landings continued to decrease since 
1987 to 1 705 tonnes and 1 007 tonnes in 1989 and 1990 
respectively 
6.2.2 Catch Prediction 
No analytical assessment is possible, although sampling 
of English landings commenced in 1989. It was decided 
this year not to attempt a SHOT forecast for this area, 
since data on recruitment are lacking. 
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6.3 Cod in Other Divisions of Subarea VII 
Cod in Division VIIa, and Divisions VIIf,g are assessed 
by the Irish Sea and Bristol Channel Working Group. 
No age composition data for cod in other areas are 
available. Landings for recent years are given in Table 
6.3.1. 
7 HADDOCK IN SUB-AREA IV 
7.1 Catch Trends 
Official landings figures are given in Table 7 .1. Total 
international catches and total international discards as 
estimated by the Working Group are given in Table 7.2. 
Catch trends are plotted in Figure 7 .1. 
Total human consumption landings were estimated by the 
Working Group to be 51,000 t although the total nominal 
landings were reported as 42,000 t. As with the 1989 
landings data, the difference is due largely to misreport-
ing in one country. Misreported landings were 
re-allocated to area on the basis of information available 
to members of the Working Group. For the second year 
in succession this raises some uncertainty about the 
actual level of the catch used in the assessment. 
Working Group estimates of total human consumption 
landings in 1990 are about 67% of those in 1989 which 
""ere themselves reductions of roughly 70% of both the 
1987 and 1988 landings. 
Industrial by-catch remained low at around 3,000 t. 
The agreed TAC for 1990 was 50,000 t. 
7.2 Natural Mortality and Maturity at Age 
These values are given in Table 7. 3 and remain 
unchanged from last year. 
7.3 Age Compositions and Mean Weights at Age 
Total international catch at age data are given in Table 
7 .4. Age compositions for human consumption landings 
in 1990 were provided by Scotland, France, England and 
Denmark. Age compositions for discards were provided 
by Scotland. Length frequency data for industrial 
by-catches were supplied by Norway and attributed to 
age on the basis of Scottish age-length keys. 
Total mean weights at age in the catch are given in Table 
7.5. These values are also used as stock mean weights at 
age in the sea. 
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7.4 Commercial Catch-Effort Data and Research 
Vessel Surveys 
These data were used to tune the VP A and to provide 
recruitment estimates. The commercial fleet data and 
survey data used to tune the VP A are shown in the Table 
2.4.1. The fleets and surveys used for tuning remain 
unchanged from last year. 
The research vessel indices used to estimate recent 
recruitment are presented in Table 7.6. The set of 
surveys used also remains unchanged from last year. 
7.5 VPA Tuning 
Table 7. 7 gives a summary of the VP A tuning output for 
the Laurec-Shepherd procedure with shrinkage (see 
Section 2.4). Tuned estimates of fishing mortality rates 
at age and population numbers at age are given in Tables 
7.8 and 7.9. The plus group age was set to 12, the same 
as last year. 
7.6 Estimates of Abundance of Year Classes 
1988-1991 
The method used to estimate recruitment in recent years 
is discussed in section 2.3. 
Numbers at age 0, 1 and 2 in 1990 were generated using 
converged VP A estimates of numbers at age for each of 
these ages in separate runs of the RCT3 program. Full 
results are given in Tables 7.10.1 - 7.10.3. For 1990, 
RCT3 estimated 32729 million fish at age 0, 1011 
million at age 1 and 17 4 million at age 2. These values 
compare with the tuned VP A values of 43495 million, 
1472 million and 198 million respectively. 
Recruits at age 0 in 1991, used for prediction, were 
estimated as the VP A geometric mean recruitment at age 
0 from the RCT3 output (Table 7 .10.1) giving a value of 
23156 million. This is because the two surveys available 
to estimate this year class at age 0 give conflicting 
predictions. The SGFSO predicts above average recruit-
ment but the EGFSO predicts below average recruitment. 
The same problem arose last year. On that occasion the 
combined survey index appears to have over predicted 
recruitment. It was therefore decided to use mean 
recruitment this year. 
7.7 Long-Term Trends in Biomass, Fishing Mor-
tality and Recruitment 
Trends in biomass, fishing mortality and recruitment are 
given in Table 7.11 and shown in Figure 7 .1. Human 
consumption fishing mortality rate shows a marginal 
reduction over the 1989 value but remains high. Fishing 
mortality rate due to discarding in 1990 was almost twice 
that of 1989. This may be due to fishermen being more 
selective as to the fish they retain once the catch has 
been brought on deck. This change could be a response 
to quota restrictions. 
Recruitment of the 1990 year class which, although not 
as strong as estimated in last year's report, is still much 
stronger than the 1987 - 1989 year classes. 
Total stock biomass (314,000 t) and spawning stock 
biomass (76,000 t) values at the start of 1990 continue 
the downward trend evident from recent years with both 
values at their lowest levels over the 20 year period 
presented here. 
7.8 Catch and Biomass Predictions 
The input data for prediction are given in Table 7 .12. As 
numbers at ages 0, 1 and 2 in 1990 were overwritten by 
RCT3 values, values ofF at age for these ages were 
replaced by recent mean Fs at age from the tuned VP A 
over the period 1986 - 1990. For prediction, values ofF 
at age are the mean values at age over the period 1986 
- 1990, scaled to give a mean value ofF over ages 2- 6 
equal to that in 1990. 
Two predictions are presented. Table 7.13 gives the 
results of a status quo prediction whilst Table 7.14 shows 
the results assuming a decrease in fishing effort in 1991 
of 30% in accord with ACFM recommendations. 
The Working Group suggests that there are good reasons 
to believe that effort in 1991 has not and will not be 
reduced by 30% (see Appendix 1). The Working Group 
believes that the prediction assuming status quo in 1991 
(Table 7 .13) is the more relevant. Results are shown in 
Figure 7 .2. Sensitivity analysis of the prediction is shown 
in Figure 7.3. 
From Table 7.13, total landings in 1991 are expected to 
be 46,000 t compared to the status quo prediction of 
61,000 t made last year. This difference is due largely to 
reductions in the estimated size of the 1988 and 1989 
year classes as predicted by the RCT3 program com-
pared to estimates made last year. Inspection of Tables 
7 .10.1 and 7 .10.2 suggest that the problem lies with the 
German groundfish survey (GGFS) 1 and 2 group indices 
which gave high predictions last year which were heavily 
weighted but, although still giving high estimates, are 
less heavily weighted in the recruit predictions this year. 
Estimated spawning stock biomass at the start of 1992, 
assuming status quo in 1991, is 99,000 t, an increase 
from the low level of 64,000 t estimated for the begin-
ning of 1991. This increase is attributable to the effects 
of the 1990 year class beginning to enter the spawning 
stock. 
Estimated total landings in 1992, assuming status quo in 
both 1991 and 1992, are 77,000 t, with the spawning 
stock biomass rising to 122,000 tat the start of 1993. 
It should be noted that the predicted landings and 
biomasses are greatly influenced by a single year class in 
the stock (the 1990 year class), which had been preceded 
by 3 very poor year classes and that the predicted 
increases in landings and spawning biomass indicate 
nothing more than a reversal of recent trends. 
7.9 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in 
Figure 7.4. 
7.10 Safe Biological Limits 
The stock and recruitment scatter plot is shown in Figure 
7. 5. Values of spawning stock biomass per recruit 
corresponding to F med (0.65) and Fhigh were calculated as 
9. 8 g per recruit and 2.1 g per recruit respectively. 
The decline of the spawning stock biomass will be halted 
in the short term by the recruitment of the 1990 and 
1991 year classes which appear to be average or a little 
above average. However, the spawning stock biomass 
and the fishery are heavily dependent on one or two year 
classes and even one more poor year class can lead to a 
rapid decline. The present spawning biomass may at a 
level where recruitment is jeopardised. 
8 HADDOCK IN SUB-AREA VI 
8.1 Haddock in Division VIa 
8.1.1 Catch Trends 
Official landings figures are given in Table 8.1.1. Total 
international catches and total international discards as 
estimated by the Working Group are given in Table 
8.1.2. Catch trends are plotted in Figure 8.1.1. 
Total human consumption landings were estimated by the 
Working Group to be 10,000 t in 1990 with nominal 
landings of 11,200 t. However, the nominal landings do 
not currently include French data which, on the basis of 
earlier years, are likely to inflate the nominal landings 
figures and increase the difference between nominal 
landings and Working Group estimates. As with haddock 
in the North Sea, such differences are mainly due to 
misreporting in one country. The re-allocation of misre-
ported landings to area, using information available to 
Working Group members, will for the second successive 
year, invoke uncertainty as to the probable level of 
catches used in the assessment. 
No TAC is explicitly applicable to Division VIa. The 
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agreed TAC for 1990 for the whole of Sub-area VI was 
24,000 t of which a maximum 14,000 t could be taken in 
Division VIa. 
8.1.2 Natural Mortality and Maturity at Age 
These values are given in Table 8.1.3 and are the same 
as those used in last year's report. 
8.1.3 Age Compositions and Mean Weights at Age 
Total international catch at age data are given in Table 
8.1.4. Age compositions for human consumption land-
ings for 1990 were provided by England, France and 
Scotland. Scottish age-length keys were used to attribute 
ages to the length distribution of the Irish catch. Age 
compositions for discards were supplied by Scotland. 
Total mean weights at age in the catch are given in Table 
8 .1. 5. These values are also used as stock mean weights 
in the sea. 
8.1.4 Commercial Catch-Effort Data and Research 
Vessel Surveys 
These data were used to tune the VP A and to provide 
recruitment estimates. The commercial fleet data and 
survey data used to tune the VP A are given in Table 
2.4.1. The fleets and survey data used for tuning are the 
same as those used by the Working Group at its previous 
meeting. The indices used to estimate recent recruitment 
are given in Table 8 .1. 6. 
8.1.5 VPA Tuning 
Initial tuning runs using the same age range as in 
previous years produced inconsistent value of raised F at 
age for the oldest age groups, suggesting some problems 
with the catch-at-age data for those ages. A separable 
VP A was, therefore, performed to try and determine the 
areas of difficulty with the data. Table 8.1. 7 shows the 
residuals from the fit of the log catch ratios, indicating 
some high values at the oldest ages but with the largest 
values on the 0/1 group ratios. Whilst the high values of 
the 0/1 group residuals are likely to be determined by 
poorly quantified discard values, the 0 group data were 
not excluded from the subsequent analysis. However, it 
was felt that the inconsistencies for the older ages could 
at least be eliminated by truncating the age range used in 
the analysis. Therefore the plus group age in the VP A 
was reduced from 11 to 8. 
Table 8.1.8 gives the summary of the VPA tuning output 
for the Laurec-Shepherd procedure with shrinkage. 
Tuned estimates of fishing mortality rates at age are 
given in Table 8 .1. 9 and of population numbers at age in 
Table 8.1.10. 
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At the previous meeting of the Working Group, French 
catch and effort data were included in the VPA tuning 
procedure although they were excluded in the final 
version of the report as produced by ACFM. This was 
because it was felt that their inclusion produced Fs at age 
which were too high. These data have been included in 
the current assessment, and, although they serve to 
increase the value of raised F for some age groups, it 
could also be argued that other fleets indicate values of 
raised F which are also high whilst some fleets indicate 
values which appear to be very low. As values of raised 
F are now shrunk to the VP A mean it appears that there 
are no substantial reasons for excluding the French data 
from tuning. 
8.1.6 Estimates of Abundance of Year Classes 
1988-1991 
The method used to estimate recruitment in previous 
years is discussed in Section 2. 3. Scottish commercial 
CPUE data were excluded from the analyses this year 
because of uncertainties over the level of effort in 1989 
and 1990. 
Numbers at age 0, 1 and 2 were predicted using con-
verged VP A estimates of numbers at age in separate runs 
of the RCT3 program. Full results are given in Tables 
8.1.11.1 - 8.1.11.3. For 1990, RCT3 predicted 155 
million fish at age 0, 47 million at age 1 and 12 million 
at age 2. These values compare with the tuned VP A 
values of 6 million, 121 million and 14 million respect-
ively. The 1990 year class is estimated to be above 
average, but not as strong as was estimated at the 
previous Working Group meeting, where it was con-
sidered to be similar to the 1986 year class strength. 
Recruits at age 0 in 1991, used for prediction, were 
estimated as the VP A geometric mean recruitment at age 
0 from the RCT3 output (Table 8.1.11.1) giving a value 
of 105 million. This represents a change in convention. 
The past practice is discussed in Section 7. 6. Convention 
has been changed because the Division VIa prediction for 
the 1991 year class as 1 group fish, effectively depends 
on the North Sea haddock RCT3 results for the 1991 
year class as 1 group fish. This value has, itself, been set 
aside for reasons discussed in Section 7. 6 and the 
Working Group decided to act conservatively in predic-
tion by choosing the geometric mean 0 group abundance. 
8.1. 7 Long-Term Trends in Biomass, Fishing Mor-
tality and Recruitment 
Trends in biomass, fishing mortality and recruitment are 
given in Table 8.1.12 and shown in Figure 8.1.1. Human 
consumption fishing mortality rate in 1990 shows a 
reduction from the 1989 level, but is still high. Fishing 
mortality due to discarding has also risen compared to its 
1989 value. 
Total stock biomass (28,000 t) and spawning stock 
biomass (21,000 t) are at the lowest levels over the 20 
year period presented here. 
8.1.8 Catch and Biomass Predictions 
The input data for prediction are given in Table 8 .1.13. 
Values of F at age in 1990 and for prediction were 
treated in the same way as for North Sea haddock 
(Section 7.8). 
Two predictions are presented. Table 8 .1.14 gives the 
results of a status quo prediction whilst Table 8 .1.15 
shows the results assuming a decrease in fishing effort in 
1991 of 30% in accord with ACFM recommendations. 
For the same reasons as with North Sea haddock (see 
Appendix 1) the Working Group believes that effort in 
1991 is unlikely to have been reduced by 30% and, 
therefore, believes the results assuming status quo in 
1991 (Table 8.1.14) are the more relevant. Results are 
shown in Figure 8.1.2. A sensitivity analysis of the 
prediction is shown in Figure 8.1.3. 
From Table 8.1.14, total landings in 1991 are expected 
to be 8,600 t compared to the status quo prediction of 
9, 300 t made last year. 
Estimated spawning stock biomass at the start of 1992, 
assuming status quo in 1991, is 17,000 t , a marginal 
increase from the level at the start of 1991 of 15,000 t. 
Estimated total landings in 1992, assuming status quo in 
both 1991 and 1992, are 8,000 t, with the spawning 
stock remaining at about 18,000 t at the start of 1993. 
8.1.9 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in 
Figure 8.1.4. 
8.1.10 Safe Biological Limits 
The stock and recruitment scatter plot is shown in Figure 
8.1.5. Values of spawning stock biomass per recruit 
corresponding to Fmed (0.25) and Fhigh were calculated as 
681 g per recruit and 1 g per recruit respectively. 
The decline of the spawning stock biomass will be halted 
in the short term by recruitment of the 1990 and 1991 
year classes which appear to be average or a little above 
average. However, as for North Sea haddock, the 
spawning stock and fishery are heavily dependent on one 
or two year classes and even one more poor year class 
could lead to a rapid decline. The present spawning 
biomass may be in an area where recruitment is 
jeopardised. 
8.2 Haddock in Division Vlb 
8.2.1 Catch Trends 
Officially-reported landings for recent years are given in 
Table 8.2.1. The nominal landings in 1990 were 7469 t 
which is similar to recent years but is almost certainly 
inflated by catches taken in the North Sea and misre-
ported as coming from this stock. Landings in 1990 as 
estimated by the Working Group were 3203 t. For other 
years, Working Group estimates did not differ from 
official figures. 
8.2.2 Age Compositions 
Age compositions were available from Scotland in 1990 
which accounted for most of the catch that year. Length 
compositions were available from the Republic of 
Ireland. These were converted to age compositions using 
Scottish age/length keys. Total international catch-at-age 
data are given in Table 8.2.2. 
8.2.3 Mean Weight at Age, Natural Mortality and 
Maturity 
Mean weights at age are given in Table 8.2.3 along with 
natural mortality and maturity at age. 
8.2.4 Abundance Indices 
Indices of abundance from research vessel surveys 
conducted since 1985 are given in Table 8.2.4. Only 
surveys from 1988 onwards have used the same vessel. 
As in previous years, a linear model has been fitted to 
the data to obtain year class estimates with the year (or 
vessel) effect removed. The data for 0-group fish have 
been omitted since the catches of these fish do not seem 
to reflect abundance. The results of fitting the model are 
given in Table 8.2.5. The analysis provides indices both 
of recruitment and spawning stock biomass with the 
"year effect" removed. 
8.2.5 Analysis of Catch at Age Data 
A conventional VP A was run where F in the last year 
was tuned using Scottish effort data. The Fs were then 
shrunk to the overall mean Fat age (see Section 2.4). F 
on the oldest age was set to the average of ages 6-8. The 
results of this analysis are given in Table 8.2.6. Figure 
8.2.1 shows estimated spawning stock biomass from 
VP A plotted as a time series along side the equivalent 
estimates from the survey indices. The very close 
similarity between the two independent estimates is 
noteworthy. 
In previous assessments, a separable model has been 
fitted to the data. It is clear that this model is not entirely 
appropriate for this fishery since the separable assump-
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tion is almost certainly violated. However, in order to 
obtain a long series of recruitment to calibrate the survey 
indices the separable model was fitted. The analysis leads 
to the results given in Table 8.2. 7. The estimated 
recruitment at age 2 has then been used to calibrate the 
survey indices. Although the separable assumption may 
not be entirely justified, it is likely that the year class 
strength signal is adequately estimated. 
8.2.6 Recruitment 
Table 8.2.8 gives estimates of year class strength 
obtained from the research vessel data and commercial 
catch data respectively. The models permit estimates of 
year class strength for year classes prior to 1985 to be 
made and hence provide the longest time series available 
to calibrate recent abundance estimates. The data are 
plotted in Figure 8.2.2. Prediction regression has been 
used to estimate log recruitment values at age 2 in Table 
8.2. 8. These values have been used in forecasts. 
8.2. 7 State of the Stock 
It is difficult with such a short time series to judge recent 
trends with any confidence. Table 8.2.9 gives estimates 
of SSB and mean F. The SSB in 1991 appears to be at 
around 4700 t but is expected to increase thereafter. This 
differs from last years assessment which suggested that 
SSB was stable and at a much higher value. The change 
is due to a substantial downward revision of the popula-
tion size at ages 2 and 3 in 1989 in the VP A. The 
mortality rates on these to ages in 1989 are now esti-
mated to be very much higher. 
Fishing mortality is high and has increased reflecting 
rising effort by the Scottish fleet. The estimated fishing 
mortality for 1990 must be considered very unreliable in 
view of the substantial misreporting problem affecting 
this stock. The analysis suggests that recent recruitment 
has been fairly stable. 
8.2.8 Yield and Biomass per Recruit 
Yield and biomass per recruit are plotted on Figure 
8.2.3. The curve is flat-topped. Present fishing mortality 
is well above F0.1 which is about 30% ofF status quo. 
8.2.9 Status Quo Catch Prediction 
A status quo catch forecast was run using the population 
numbers and F at age estimated from conventional VP A. 
The input values are given in Table 8.2.10. The popula-
tions at 2 have been replaced by the corresponding values 
emerging from the recruitment calibration line. Predicted 
status quo catches and SSBs are given in Table 8.2.11. 
For 1992 the predicted value is 3830 t. A sensitivity 
analysis of the forecast is given in shown in Figure 
8.2.4. The forecast is heavily dependent on the recruiting 
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year classes. These cannot be considered to be estimated 
with great precision. 
8.2.10 Safe Biological Limits 
It is very difficult to judge whether the present spawning 
stock is low compared to earlier historical values. The 
main reason for the decline in the spawning stock is the 
declining effect of the 1984 year class which was 
abundant, and largely responsible for the recent develop-
ment of the fishery. It is likely that if the Rockall stock 
can only support low catch rates, fishing vessels will find 
it unattractive to steam all the way to such an exposed 
fishery. In these circumstances is may not be necessary 
to be especially concerned about the vulnerability of the 
stock. The principal reason for needing a catch restric-
tion for this stock is to prevent misreporting of catches 
from Division VIa or the North Sea to this area. 
9 HADDOCK IN SUB-AREA VII 
Nominal landings of haddock reported to ICES in 
Divisions VIIb,c, VIId,e and VIIg-k are given in Tables 
9.1a-c. 
10 WHITING IN SUB-AREA IV 
10.1 Catch Trends 
Total nominal landings are given in Table 10.1, total 
international catches as estimated by the Working Group 
in Table 10.2. Total international catches in 1990 
amounted to 147,000 t, of which 42,000 t were human 
consumption landings, 54,000 t discards and 51,000 t 
industrial by-catch. As in 1989 the industrial by-catch 
was estimated to be larger than the landings for human 
consumption and similar to the amount discarded. 
The total landings of 93,000 t in 1990 are below the 
prediction of 150,000 t given in last year's report and 
below the total 1990 TAC of 125,000 t. 
Catch trends for the last 20 years are shown in Figure 
10.1. 
10.2 Natural Mortality and Maturity at Age 
The values used are presented in Table 10.3. No changes 
have been made from last year's report. 
10.3 Age Compositions and Mean Weight at Age 
The age compositions and weight at age in the catch for 
1990 were prepared and minor revisions were made on 
the 1989 data. Human consumption landings data were 
provided by Scotland, the Netherlands, England and 
France. Discard data were provided by Scotland. Indus-
trial by-catch data for Denmark and Norway were 
prepared from total by-catch estimates split on age 
groups as described in Section 2.1. 
The mean weight at age in the catch was also used as the 
stock mean weight at age. 
Total international catch at age and mean weight at age 
are presented in Tables 10.4 and 10.5. 
10.4 Commercial Catch/Effort Data and Survey 
Indices 
These data were used to tune the VP A and to provide 
recruitment estimates. The fleets used in the VP A tuning 
and the number of years available for each fleet are listed 
in Table 2.4.1. Research vessel indices are given in 
Table 10.6. 
10.5 VPA Tuning 
Tuning was performed as described in Section 2.4. The 
summary statistics from the tuning using the shrinking 
option are given in Table 10.7. Age group 10 was used 
as plus group and the fishing mortalities for the oldest 
true age group and the plus group were taken as the 
mean of the F values of the preceding 5 ages ( 4-8). 
The resultant total international fishing mortality rates 
and stock numbers at age are presented in Tables 10.8 
and 10.9, respectively. 
The tuned VP A estimate of the 1987 year class at age 2 
(605 million) is considerably lower than the RCRTINX2 
estimate used in last years prediction (1255 million). The 
prediction in last years report was highly influenced by 
the German Groundfish survey index at age 2, which 
was 2277 million compared to the VP A average of 924 
million and was used with a weight of 39%. Most other 
surveys indicated an average year class. The plots of 
survey indices versus tuned VP A stock estimate for age 
1 are presented in Figure 2.3.5. It can be seen that the 
German Ground Fish Survey index of year class 1987 at 
age 2 represents a value 5 times the largest value of 
earlier year classes. It should be investigated whether the 
weighting procedure works properly in cases like these. 
The standard error of predictions based on far outliers is 
expected to be so large, that small weights will be 
assigned even if the standard error of the regression is 
small. 
10.6 Estimates of Abundance of Year Classes 
1988-1991 
Recruitment estimates were made on basis of survey 
indices and RCT3 as described in Section 2.3. Estimates 
of the populations were made for 0,1 and 2-groups in 
1 9 9 0  a n d  f o r  t h e  0 - g r o u p  i n  1 9 9 1  ( s e e  T a b l e s  1 0 . 1 0 . 1 ,  
1 0 . 1 0 . 2  a n d  1 0 . 1 0 . 3 ) .  T h e s e  e s t i m a t e s  w e r e  u s e d  i n  
p r e d i c t i o n s .  F o r  p o p u l a t i o n s  a s  0  g r o u p s  o f  t h e  y e a r  
c l a s s e s  1 9 9 2  o n w a r d s  t h e  m o s t  r e c e n t  g e o m e t r i c  V P  A  
m e a n  c a l c u l a t e d  b y  R C T 3  w a s  u s e d .  
T h e  e s t i m a t e s  o f  t h e  1 9 8 8  a n d  1 9 8 9  y e a r  c l a s s e s  a r e  v e r y  
c l o s e  t o  t h e  e s t i m a t e s  m a d e  i n  l a s t  y e a r s  r e p o r t .  T h e  
1 9 9 0  y e a r  c l a s s  i s  n o w  e s t i m a t e d  t o  b e  a p p r o x i m a t e l y  
6 0 %  l a r g e r  t h a n  p r e d i c t e d  l a s t  y e a r ,  w h e r e  t h e  p r e d i c t i o n  
w a s  b a s e d  o n  0 - g r o u p s  i n  t w o  s u r v e y s  w h i c h  w e r e  
w e i g h e d  o u t  a g a i n s t  t h e  m e a n .  T h e s e  t w o  s u r v e y s  b o t h  
i n d i c a t e d  a  y e a r  c l a s s  a b o v e  a v e r a g e  a n d  t h e  s u r v e y s  
w h i c h  h a v e  b e e n  a d d e d  i n  t h i s  y e a r s  e s t i m a t e  a l l  c o n f i r m  
t h a t  t h e  y e a r  c l a s s  i s  s t r o n g .  
T h e  t u n e d  V P  A  e s t i m a t e  o f  p o p u l a t i o n  s i z e  o f  y e a r  
c l a s s e s  1 9 8 8  a n d  1 9 9 0  a g r e e s  w e l l  w i t h  t h e  R C T 3  
e s t i m a t e .  T h e  d i s c r e p a n c y  b e t w e e n  t h e  p r e d i c t e d  a n d  
t u n e d  v a l u e  o f  t h e  1 9 8 9  y e a r  c l a s s  i s  d u e  t o  a n  i n c o n s i s t -
e n c y  b e t w e e n  a b o v e - a v e r a g e  p r e d i c t i o n s  f r o m  t h e  I Y F S  
a n d  t h e  D u t c h  G r o u n d  F i s h  S u r v e y  a n d  r e l a t i v e l y  l o w  
c a t c h e s  i n  1 9 9 0 .  
1 0 . 7  L o n g - T e n n  T r e n d s  i n  B i o m a s s ,  F i s h i n g  M o r -
t a l i t y  a n d  R e c r u i t m e n t  
T h e  h i s t o r i c a l  d e v e l o p m e n t  i n  m e a n  f i s h i n g  m o r t a l i t y ,  
b i o m a s s e s  a n d  r e c r u i t m e n t  i s  p r e s e n t e d  i n  T a b l e  1 0 . 1 1  
a n d  F i g u r e  1 0 . 1 .  T h e  d e c r e a s e  i n  m e a n  h u m a n  f i s h i n g  
c o n s u m p t i o n  m o r t a l i t y  i n  r e c e n t  y e a r s  c o n t i n u e d  i n  1 9 9 0  
w h i l e  d i s c a r d  m o r t a l i t y  i s  i n c r e a s i n g .  T h e  i n d u s t r i a l  
b y - c a t c h  m o r t a l i t y  i s  m a i n t a i n e d  a t  a  h i g h e r  l e v e l  t h a n  i n  
t h e  m i d - 1 9 8 0 s  a n d  h a s  f o r  t h e  m o s t  r e c e n t  y e a r s  b e e n  
b a c k  a t  t h e  l e v e l  o f  t h e  l a t e  1 9 7 0 s .  
T h e  i n c r e a s i n g  t r e n d  i n  s p a w n i n g  s t o c k  b i o m a s s  c o n -
t i n u e s  a n d  i t  i s  n o w  a t  t h e  a v e r a g e  l e v e l  f o r  t h e  l a s t  2 0  
y e a r s  a l t h o u g h  s t i l l  l o w e r  t h a n  t h e  h i g h  l e v e l  i n  t h e  l a t e  
1 9 7 0 s .  R e c r u i t m e n t  h a s  i n  t h e  s e c o n d  h a l f  o f  t h e  1 9 8 0 s  
b e e n  o n  a n  i n t e r m e d i a t e  l e v e l .  T h i s  i s  a n  i n c r e a s e  
c o m p a r e d  t o  t h e  l o w  l e v e l s  i n  t h e  f i r s t  h a l f  o f  t h e  d e c a d e .  
1 0 . 8  C a t c h  a n d  B i o m a s s  P r e d i c t i o n s  
I n p u t  d a t a  f o r  c a t c h  p r e d i c t i o n s  a r e  g i v e n  i n  T a b l e  1 0 . 1 2 .  
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1 0 . 6 .  F  i n  1 9 9 0  h a s  b e e n  s e t  a t  t h e  t u n e d  v a l u e s  e x c e p t  
f o r  t h e  a g e s  w h e r e  V P  A  s t o c k  n u m b e r s  h a v e  b e e n  
r e p l a c e d  ( 0 - 2 ) .  F o r  t h e s e  a g e s  t h e  m e a n  v a l u e s  f o r  
1 9 8 6 - 1 9 9 0  h a v e  b e e n  u s e d .  F o r  1 9 9 1  o n w a r d s  t h e  F  
a r r a y  h a s  b e e n  s e t  a t  t h e  a v e r a g e  o f  t h e  p e r i o d  1 9 8 6 - 1 9 9 0  
s c a l e d  t o  t h e  1 9 9 0  l e v e l .  
T h e  r e s u l t s  o f  t h e  s t a t u s  q u o  p r e d i c t i o n  a r e  g i v e n  i n  
T a b l e  1 0 . 1 3 . 1  a n d  F i g u r e  1 0 . 2 .  T h e  p r e d i c t e d  l a n d i n g s  
i n  1 9 9 1  a r e  6 8 , 0 0 0  t  a s  h u m a n  c o n s u m p t i o n  a n d  7 0 , 0 0 0  
t  a s  i n d u s t r i a l  b y - c a t c h  w h i l e  5 8 , 0 0 0  t a r e  p r e d i c t e d  t o  b e  
1 3  
d i s c a r d e d .  I n  1 9 9 2  h u m a n  c o n s u m p t i o n  l a n d i n g s  o f  
7 3 , 0 0 0  t ,  i n d u s t r i a l  b y - c a t c h  l a n d i n g s  o f  6 2 , 0 0 0  t  a n d  
d i s c a r d s  o f  5 3 , 0 0 0  t  a r e  p r e d i c t e d  g i v e n  s t a t u s  q u o  i n  
1 9 9 2 .  S p a w n i n g  s t o c k  b i o m a s s  w i l l  i n c r e a s e  i n  1 9 9 1  b u t  
d e c r e a s e  a g a i n  i n  1 9 9 2 .  
P r e d i c t i o n s  a s s u m i n g  a  r e d u c t i o n  o f  3 0 %  i n  h u m a n  
c o n s u m p t i o n  f i s h i n g  m o r t a l i t y  i n  1 9 9 0 ,  a s  w a s  t h e  t a r g e t  
o f  t h e  m a n a g e m e n t ,  a r e  p r e s e n t e d  i n  T a b l e  1 0 . 1 3 . 2 .  I t  i s  
n o t  e x p e c t e d  t h a t  t h e  3 0 %  r e d u c t i o n  i n  f i s h i n g  e f f o r t  i n  
1 9 9 1  w i l l  b e  a c h i e v e d  ( s e e  A p p e n d i x  1 ) .  H a d  t h e  r e d u c -
t i o n  b e e n  a c h i e v e d  t h e r e  w o u l d  h a v e  b e e n  a n  i n c r e a s e  i n  
s t a t u s  q u o  c a t c h  i n  1 9 9 2  o f  a b o u t  1 0 , 0 0 0  t  a n d  a n  
i n c r e a s e  i n  S S B  a t  t h e  s t a r t  o f  1 9 9 3  o f  a  s i m i l a r  a m o u n t .  
A  s e n s i t i v i t y  a n a l y s i s  ( F i g u r e  1 0 . 3 )  s h o w s  t h a t  c a t c h  
p r e d i c t i o n s  a r e  s e n s i t i v e  t o  t h e  e s t i m a t e s  o f  n u m b e r s  a t  
a g e  1  a n d  2  i n  1 9 9 0  w h i c h  h a v e  b e e n  e s t i m a t e d  f r o m  
s u r v e y s  a n d  F  a t  a g e  2 .  T h e  l a t t e r  i s  d o m i n a t e d  b y  
d i s c a r d s  a n d  i n d u s t r i a l  b y - c a t c h  a n d  t h e  e s t i m a t i o n  i s  
i n f l u e n c e d  b y  t h e  r e l a t i v e l y  l a r g e  u n c e r t a i n t i e s  i n  t h e  
c a t c h  e s t i m a t e s  o f  t h i s  a g e  g r o u p .  
1 0 . 9  Y i e l d  a n d  B i o m a s s  E s t i m a t e s  
P l o t s  o f  y i e l d  a n d  b i o m a s s  p e r  r e c r u i t  a r e  s h o w n  i n  
F i g u r e  1 0 . 4 .  
1 0 . 1 0  S a f e  B i o l o g i c a l  L i m i t s  
T h e  s c a t t e r  d i a g r a m  o f  s p a w n i n g  s t o c k  b i o m a s s  a n d  
r e c r u i t m e n t  i s  s h o w n  i n  F i g u r e  1 0 . 5 .  T h e  p r e s e n t  l e v e l  o f  
a v e r a g e  h u m a n  c o n s u m p t i o n  f i s h i n g  m o r t a l i t y  ( F  =  0 .  7 8 )  
i s  a b o v e  F  m e d  ( 0 . 5 6 ) .  T h e  s p a w n i n g  s t o c k  b i o m a s s  i s  
p r e d i c t e d  t o  d e c r e a s e  i n  1 9 9 2 .  I t  i s  p r e s e n t l y  a t  a n  
a v e r a g e  l e v e l  f o r  t h e  l a s t  2 0  y e a r s .  T h e  p r e s e n t  l e v e l  o f  
e x p l o i t a t i o n  o f  t h i s  s t o c k  i s  o n e  o f  t h e  h i g h e s t  i n  t h i s  a r e a  
a n d  t h e  S S B  h a s  b e e n  s u s t a i n e d  p r i m a r i l y  b e c a u s e  
r e c r u i t m e n t  h a s  b e e n  b e t t e r  t h a n  f o r  t h e  o t h e r  g a d o i d s  i n  
t h e  N o r t h  S e a .  
1 1  W I D T I N G  I N  S U B - A R E A  V I  
1 1 . 1  W h i t i n g  i n  D i v i s i o n  V I a  
1 1 . 1 . 1  C a t c h  T r e n d s  
T o t a l  n o m i n a l  l a n d i n g s  a r e  g i v e n  i n  T a b l e  1 1 . 1 . 1 ,  t o t a l  
i n t e r n a t i o n a l  c a t c h e s  a s  e s t i m a t e d  b y  t h e  W o r k i n g  G r o u p  
i n  T a b l e  1 1 . 1 . 2 .  T o t a l  h u m a n  c o n s u m p t i o n  l a n d i n g s  i n  
1 9 9 0  a m o u n t e d  t o  6 , 0 0 0  t .  C a t c h e s  h a v e  b e e n  r e a l l o c a t e d  
b y  t h e  W o r k i n g  G r o u p  a s  d e s c r i b e d  i n  S e c t i o n  2 . 1 .  
T h e  t o t a l  l a n d i n g s  i n  1 9 9 0  a r e  b e l o w  t h e  p r e d i c t i o n  g i v e n  
i n  l a s t  y e a r ' s  r e p o r t  a n d  b e l o w  t h e  t o t a l  1 9 9 0  T A C  o f  
1 1 , 0 0 0  t .  
1 4  
C a t c h  t r e n d s  f o r  t h e  l a s t  2 0  y e a r s  a r e  s h o w n  i n  F i g u r e  
1 1 . 1 . 1 .  L a n d i n g s  a r e  a t  t h e i r  l o w e s t  l e v e l  o n  r e c o r d .  
1 1 . 1 . 2  N a t u r a l  M o r t a l i t y  a n d  M a t u r i t y  a t  A g e  
T h e  v a l u e s  u s e d  a r e  p r e s e n t e d  i n  T a b l e  1 1 . 1 .  3 .  N o  
c h a n g e s  h a v e  b e e n  m a d e  f r o m  l a s t  y e a r ' s  r e p o r t .  
1 1 . 1 . 3  A g e  C o m p o s i t i o n s  a n d  M e a n  W e i g h t  a t  A g e  
T h e  a g e  c o m p o s i t i o n s  e x c l u d i n g  d i s c a r d s  a n d  w e i g h t  a t  
a g e  i n  t h e  c a t c h  f o r  1 9 9 0  w e r e  p r e p a r e d  a n d  m i n o r  
r e v i s i o n s  w e r e  m a d e  o n  t h e  1 9 8 9  d a t a .  D a t a  w e r e  
p r o v i d e d  b y  S c o t l a n d  a n d  I r e l a n d .  D a t a  a r e  g i v e n  i n  
T a b l e  1 1 . 1 . 4 .  
T h e  m e a n  w e i g h t  a t  a g e  i n  t h e  c a t c h  w a s  a l s o  u s e d  a s  t h e  
s t o c k  m e a n  w e i g h t  a t  a g e ,  a n d  g i v e n  i n  T a b l e  1 1 . 1 .  5 .  
1 1 . 1 . 4  C o m m e r c i a l  C a t c h / E f f o r t  D a t a  a n d  S u r v e y  
I n d i c e s  
T h e s e  d a t a  w e r e  u s e d  t o  t u n e  t h e  V P  A  a n d  t o  p r o v i d e  
r e c r u i t m e n t  e s t i m a t e s .  T h e  f l e e t s  u s e d  i n  t h e  V P  A  t u n i n g  
a n d  t h e  n u m b e r  o f  y e a r s  a v a i l a b l e  f o r  e a c h  f l e e t  a r e  l i s t e d  
i n  T a b l e  2 . 4 . 1 .  R e s e a r c h  v e s s e l  i n d i c e s  a r e  g i v e n  i n  t a b l e  
1 1 . 1 . 6 .  
1 1 . 1 . 5  V P A  T u n i n g  
T u n i n g  w a s  p e r f o r m e d  a s  d e s c r i b e d  i n  S e c t i o n  2 . 4 .  A n  
i n i t i a l  t u n i n g  u s i n g  8  a s  p l u s  g r o u p  g a v e  u n r e a l i s t i c a l l y  
h i g h  F  v a l u e s  f o r  t h e  o l d e r  a g e  g r o u p s .  A  s e p a r a b l e  V P A  
g a v e  h i g h  r e s i d u a l s  f o r  a g e  7  ( T a b l e  1 1 . 1 .  7 ) .  A  s u b s e -
q u e n t  t u n i n g  u s i n g  7  a s  p l u s  g r o u p  w a s  u s e d  a s  b a s i s  f o r  
V P  A  r u n s .  T h e  s u m m a r y  s t a t i s t i c s  f r o m  t h e  t u n i n g  u s i n g  
t h e  s h r i n k i n g  o p t i o n  a r e  g i v e n  i n  T a b l e  1 1 . 1 .  8 .  
T h e  r e s u l t a n t  t o t a l  i n t e r n a t i o n a l  f i s h i n g  m o r t a l i t y  r a t e s  
a n d  s t o c k  n u m b e r s  a t  a g e  a r e  p r e s e n t e d  i n  T a b l e s  1 1 . 1 .  9  
a n d  1 1 . 1 . 1 0 ,  r e s p e c t i v e l y .  
T h e  t u n e d  V P A  e s t i m a t e  o f  t h e  1 9 8 7  y e a r  c l a s s  a t  a g e  2  
( 1 2 . 2  m i l l i o n )  i s  c o n s i d e r a b l y  l o w e r  t h a n  t h e  R C R T I N X 2  
e s t i m a t e  u s e d  i n  l a s t  y e a r s  p r e d i c t i o n  ( 3 2 . 2  m i l l i o n ) .  T h e  
p r e d i c t i o n  i n  l a s t  y e a r s  r e p o r t  w a s  i n f l u e n c e d  b y  t h e  
i n c l u s i o n  o f  e s t i m a t e s  o f  r e c r u i t m e n t  t o  t h e  N o r t h  S e a  
s t o c k .  T h e  N o r t h  S e a  8 7  y e a r  c l a s s  w a s  o v e r e s t i m a t e d  i n  
l a s t  y e a r s  r e p o r t  d u e  t o  a  h i g h  e s t i m a t e  f r o m  a  s i n g l e  
s u r v e y  ( s e e  S e c t i o n  1 0 . 5 )  a n d  t h i s  o v e r e s t i m a t e  i n f l u -
e n c e d  t h e  V I a  e s t i m a t e .  
1 1 . 1 . 6  E s t i m a t e s  o f  A b u n d a n c e  o f  Y e a r  C l a s s e s  
1 9 8 8 - 1 9 9 1  
R e c r u i t m e n t  e s t i m a t e s  w e r e  m a d e  o n  b a s i s  o f  s u r v e y  
i n d i c e s  a n d  R C T 3  a s  d e s c r i b e d  i n  S e c t i o n  2 . 3 .  T h e  N o r t h  
S e a  r e c r u i t m e n t  e s t i m a t e s  w e r e  n o t  u s e d  i n  p r e d i c t i o n s  
d u e  t o  t h e  p r o b l e m s  a r i s i n g  f r o m  l a s t  y e a r s  i n c l u s i o n  o f  
t h e  N o r t h  S e a  r e c r u i t m e n t  i n  t h e  p r e d i c t i o n  ( s e e  S e c t i o n  
1 1 . 1 .  5 ) .  A  p l o t  o f  t h e  r e l a t i o n  b e t w e e n  r e c r u i t m e n t  i n  
D i v i s i o n  V I a  a n d  i n  t h e  N o r t h  S e a  ( F i g u r e  1 1 . 1 . 2 )  
d e m o n s t r a t e s  t h a t  r e c e n t  y e a r s  h a v e  s h o w n  l i t t l e  r e l a t i o n -
s h i p .  P r e d i c t i o n s  w e r e  t h u s  b a s e d  o n  S c o t t i s h  s u r v e y s  
a l o n e .  
E s t i m a t e s  o f  t h e  p o p u l a t i o n s  w e r e  m a d e  f o r  1  a n d  
2 - g r o u p s  i n  1 9 9 0  a n d  f o r  1  g r o u p s  i n  1 9 9 1  ( T a b l e s  
1 1 . 1 . 1 1 . 1  a n d  1 1 . 1 . 1 1 .  2 ) .  T h e s e  e s t i m a t e s  w e r e  u s e d  i n  
p r e d i c t i o n s .  F o r  t h e  y e a r  c l a s s e s  1 9 9 1  o n w a r d s  t h e  m o s t  
r e c e n t  g e o m e t r i c  V P  A  m e a n  c a l c u l a t e d  b y  R C T 3  w a s  
u s e d .  
A l l  t h e  t h r e e  y e a r  c l a s s  p o p u l a t i o n  e s t i m a t e s  m a d e  
t h r o u g h  R C T 3  a r e  s m a l l e r  t h a n  l a s t  y e a r ' s  e s t i m a t e s .  
T h i s  i s  m a i n l y  d u e  t o  t h e  f a c t  t h a t  r e c e n t  r e c r u i t m e n t  t o  
t h e  N o r t h  S e a  h a s  b e e n  a t  a b o u t  t h e  a v e r a g e  l e v e l  w i t h  
b e l o w - a v e r a g e  y e a r  c l a s s e s  r e c r u i t i n g  t o  t h e  D i v i s i o n  V I a  
s t o c k .  A s  c a n  b e  s e e n  f r o m  T a b l e  2 3 . 9  o f  l a s t  y e a r ' s  
r e p o r t ,  a l l  r e c r u i t m e n t  e s t i m a t e s  w e r e  p u l l e d  u p  b y  t h e  
N o r t h  S e a  e s t i m a t e s .  T h e  o m i s s i o n  o f  t h e  N o r t h  S e a  
r e c r u i t m e n t  e s t i m a t e s  f r o m  t h e  p r e s e n t  p r e d i c t i o n  w i l l  
t h u s  r e s u l t  i n  l o w e r  e s t i m a t e s .  
T h e  e s t i m a t e s  o f  p o p u l a t i o n s  r e s u l t i n g  f r o m  R C T 3  a g r e e s  
w e l l  w i t h  t h e  c o r r e s p o n d i n g  t u n e d  V P  A  e s t i m a t e s .  
1 1 . 1 . 7  L o n g - T e r m  T r e n d s  i n  B i o m a s s ,  F i s h i n g  M o r -
t a l i t y  a n d  R e c r u i t m e n t  
T h e  h i s t o r i c a l  d e v e l o p m e n t  i n  m e a n  f i s h i n g  m o r t a l i t y ,  
b i o m a s s e s  a n d  r e c r u i t m e n t  i s  p r e s e n t e d  i n  T a b l e  1 1 . 1 . 1 2  
a n d  F i g u r e  1 1 . 1 . 1 .  F i s h i n g  m o r t a l i t y  h a s  i n  r e c e n t  y e a r s  
b e e n  f l u c t u a t i n g  a t  a  l e v e l  a b o v e  t h e  l o n g  t e r m  m e a n .  
T h e  d e c r e a s i n g  t r e n d  i n  s p a w n i n g  s t o c k  b i o m a s s  c o n -
t i n u e s  a n d  i t  i s  a t  t h e  l o w e s t  l e v e l  f o r  t h e  l a s t  2 0  y e a r s .  
R e c r u i t m e n t  h a s  i n  t h e  s e c o n d  h a l f  o f  t h e  1 9 8 0 s  b e e n  
b e l o w  a v e r a g e  
1 1 . 1 . 8  C a t c h  a n d  B i o m a s s  P r e d i c t i o n s  
I n p u t  d a t a  f o r  c a t c h  p r e d i c t i o n s  a r e  g i v e n  i n  T a b l e  
1 1 . 1 . 1 3 .  R e c r u i t m e n t  h a s  b e e n  e n t e r e d  a s  i n d i c a t e d  i n  
S e c t i o n  1 1 . 1 .  6 .  F  i n  1 9 9 0  h a s  b e e n  s e t  a t  t h e  t u n e d  
v a l u e s  e x c e p t  f o r  t h e  a g e s  w h e r e  V P  A  s t o c k  n u m b e r s  
h a v e  b e e n  r e p l a c e d  ( 1 - 2 ) .  F o r  t h e s e  a g e s  t h e  m e a n  v a l u e s  
h a v e  b e e n  u s e d  i n  1 9 9 0 .  F o r  1 9 9 1  o n w a r d s  F  h a s  b e e n  
s e t  a t  a  m e a n  F  o f  t h e  p e r i o d  1 9 8 6 - 1 9 9 0  s c a l e d  t o  t h e  
1 9 9 0  l e v e l .  
T h e  r e s u l t s  o f  t h e  s t a t u s  q u o  p r e d i c t i o n  i s  g i v e n  i n  T a b l e  
1 1 . 1 . 1 4 . 1  a n d  F i g u r e  1 1 . 1 . 3 .  T h e  p r e d i c t e d  l a n d i n g s  i n  
1 9 9 1  a r e  7 , 0 0 0  t .  I n  1 9 9 2  l a n d i n g s  o f  8 , 0 0 0  t  a r e  
p r e d i c t e d  g i v e n  s t a t u s  q u o  i n  1 9 9 2 .  S p a w n i n g  s t o c k  
b i o m a s s  w i l l  i n c r e a s e  i n  1 9 9 1  a n d  1 9 9 2 .  
Predictions assuming a reduction of 30% in human 
consumption fishing mortality in 1991 (the management 
target) are presented in Table 11.1.14. 2. It is not 
expected that effort in 1991 will be reduced (see Appen-
dix 1). The effect of any reduction in effort in 1991 is 
not expected to have a large effect on the 1992 catch or 
1993 SSB. 
A sensitivity analysis (Figure 11.1.4) shows that predic-
tions of landings are sensitive to estimates of recruit-
ment, less so to estimates of fishing mortality at younger 
ages. Spawning stock biomass predictions are also 
sensitive to the fishing mortality estimate for age 2. 
11.1.9 Yield and Biomass Estimates 
Plots of yield and biomass per recruit are shown in 
Figure 11.1.5. 
11.1.10 Safe Biological Limits 
The scatter diagram of recruitment versus Spawning 
Stock Biomass is presented in Figure 11.1.6. The present 
average fishing mortality (F = 0. 77) is just above F med 
(0.65) and well below Fhigh (1.84). The spawning stock 
has continued its decrease and is presently at a historic 
minimum, but is predicted to increase slightly. Recruit-
ment in recent years has been poor unlike in the North 
Sea. This combined with high levels of fishing mortality 
has lead to a rapid decline in the SSB to the lowest levels 
since 1970. The present SSB is well to the left of the 
recruitment/SSB scatter plot and hence the probability of 
the stock producing good recruitment is uncertain. This 
needs to be considered when formulating advice to 
managers. 
11.2 Whiting in Division Vlb 
Official landings of whiting from Division Vlb are 
usually insignificant, but have increased considerably in 
1990 (Table 11.2.1). This is considered to be due to 
misreporting of landings taken in other areas. 
12 WHITING IN SUB-AREA Vll 
12.1 Whiting in Division Vlld 
12.1.1 Catch Trends 
Total nominal landings are given in Table 12.1.1 and the 
Working Group estimates in Table 12.1.2. Total landings 
have been decreasing since 1980 and were 3,479 tonnes 
in 1990 (Figure 12.1.1). 
12.1.2 Natural Mortality and Maturity at Age 
The values used for VP A are given in Table 12.1. 3. 
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12.1.3 Age Composition and Mean Weight at Age 
The VP A input data are given in Tables 12.1. 4 and 
12.1.5 .. Data for 1990 were provided by England and 
France. Weight at age in the stock was assumed to be the 
same as in the landings. 
12.1.4 VPA 
No data are available for tuning the VPA and therefore 
a separable VP A using the Lowestoft package was run. 
Values ofF = 1 for age 3 and S = 1 were adopted. The 
log catch ratio residuals are given in Table 12.1. 6. They 
indicate the high variability of catch at age data. The 
separably generated population numbers were used to 
initiate a conventional VP A and the resulting estimates of 
F and N at age are given in Tables 12.1. 7 and 12.1. 8. 
12.1.5 Recruitment Estimates 
There are no recruitment data for this area. The VP A 
estimates for age 1 do not correlate with any of the 
survey indices in the North Sea or with VPA estimates 
from that area. 
In the absence of other data recruitments for 1989 and 
subsequent year classes have been set to the geometric 
mean of 37 millions over the period 1976-1989. 
12.1.6 Long-Term Trends in Fishing Mortality, 
Biomass and Recruitment 
These are tabulated in Table 12.1.9 and graphed in 
Figure 12.1.1. Fishing mortality has decreased since 
1986 but remains at a high level and is currently 0.98. 
Total biomass has stabilised over the same time but the 
spawning stock biomass is currently at its lowest level. 
12.1. 7 Catch Prediction 
The input data for catch prediction are given in Table 
12.1.10 and the results in Table 12.1.11 and Figure 
12.1.2. Because the numbers at age in 1990 have been 
generated by separable population numbers, the F values 
in 1990 have been replaced by the average over the 
recent years. The predicted status quo landings for 1991 
are 4,800 tonnes followed by 5,500 tonnes in 1992. 
Spawning stock biomass is predicted to increase to 6,700 
tonnes in 1992 and to 7,100 tonnes in 1993. 
A sensitivity analysis (Figure 12.1.3) shows that the 
catch prediction in 1992 is mainly sensitive to the 
recruitment in 1991. Hence the reliability of the catch 
prediction is highly dependent on the actual value of 
recruitment at age 1 in that year. 
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12.1.8 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in 
Figure 12.1.4. 
12.1.9 Safe Biological Limits 
The stock/recruitment scatter diagram is shown in Figure 
12.1.5. The values for Fmed (0.64) and Fhigh (1.43) are 
show in Figure 12.1.4. The current value ofF (1.18) is 
well above F med. The spawning stock biomass is at its 
historical minimum. It has been declining for many years 
due to increasing fishing mortality and poorer recent 
recruitments. It is difficult to judge whether at the 
present level of SSB recruitment might be adversely 
affected. 
12.1.10 Reliability of Assessment 
Although there has been some improvement in the data 
base for some years it is pointed out that the reliability 
of the assessment is lower than for the other stocks dealt 
with by this Working Group. Therefore the assessment 
and catch prediction results should be considered with 
caution. 
12.2 Whiting in Division VIle 
12.2.1 Catch Trends 
Nominal landings for recent years together with Working 
Group estimates are given in Table 12.2.1. The Working 
Group estimates show that after a decrease to 1,541 
tonnes in 1989, landings have increased to 1,869 tonnes 
in 1990. 
13 SAITHE IN SUB-AREA IV AND DIVISION 
Ilia 
13.1 Catch Trends 
Recent nominal landings are given in Table 13.1. Work-
ing Group estimates are in Table 13.2 and are plotted in 
Figure 13.1. Landings were high in the early 1970s, 
reaching a maximum of 320,000 tin 1976. Subsequently, 
landings declined to 114,000 tin 1979, mainly due to the 
cessation of the USSR fishery. After that, the landings 
followed an increasing trend to reach 200,000 tin 1985. 
Since then the landings have decreased considerably. In 
1989 and 1990, the landings are estimated to be 92,000 
t and 88,000 t respectively. Small amounts of saithe are 
taken as industrial by-catch. Since 1976, the average 
industrial by-catch has been 3,000 t (Table 13.2). The 
agreed TAC in 1990 was 120,000 t. 1990 was the fifth 
successive year that the TAC was not taken. 
13.2 Natural Mortality and Maturity at Age 
Values of natural mortality rate and maturity at age are 
given in Table 13.3. 
13.3 Age Compositions and Mean Weight at Age 
Total international age compositions are given in Table 
13.4. Data for 1990 were supplied by Denmark, Ger-
many, France, Norway, UK (England) and UK (Scot-
land). Discards are not included. 
The mean weights at age in the landings are given in 
Table 13.5. These are also used as stock mean weights. 
13.4 Commercial Catch/Effort and Research Vessel 
12.2.2 Catch Prediction Indices 
Since there has been no catch at age data since 1987, no 
analytical assessment is possible. It was decided this year 
not to attempt a SHOT forecast for this area, since there 
are no recruitment data. 
12.3 Whiting in Other Divisions of Sub-area VII 
Whiting in Division VIIa and Divisions VIIf,g are 
assessed by the Irish Sea and Bristol Channel Working 
Group. 
No age composition data are available for other areas. 
Nominal landings for the period 1981-1990 are given in 
Table 12.3.1. 
Commercial catch and effort data used to tune the VP A 
are indicated in Table 2.4.1. There are no research 
vessel indices of abundance for saithe. 
13.5 VP A Tuning 
Fishing mortality rates in 1990 for ages 2-8 were 
estimated from the Laurec-Shepherd tuning method using 
shrinkage towards the mean (see Section 2.4). The tuning 
results are given in Table 13.6. Table 13.7 gives the 
values of fishing mortality rates, and Table 13.8 gives 
the stock numbers estimated by tuning. The consequence 
of using shrinkage is that mean F is about 24 % higher 
than the unshrunk value. The difference between the 
shrunk and the unshrunk tuned values is seen in Figure 
2.4.8. This year's assessment indicates that fishing 
mortality is about double last year's estimate. However, 
the fishing mortality is similar to the estimate for 
Sub-area VI. It seems reasonable to expect this similarity 
which was absent from last year's assessment. 
It should be noted that the 1986 year class has been 
substantially revised and is now estimated to be only 1/3 
of the previous estimate. This is due to the much higher 
estimate of F on age 4 this year. It also appears that in 
last year's assessment F on age 3 was far too low. The 
revised estimate of this year class appears to be consist-
ent with the catches. 
Although shrinkage is a new method, it appears that the 
procedure reduces the vulnerability of the assessment to 
"year effects" which are likely to occur when only few 
fleets are available for tuning. The Working Group 
believes this assessment is more reliable than last year's 
for this reason. 
13.6 Estimates of Abundance of the Year Classes 
1988-1991 
No data to estimate recent recruitment are available. The 
Group decided to assume geometric mean recruitment at 
age 1 over the years 1971-1987 for the year classes 1988 
onwards (211 million fish). 
13.7 Long-Term Trends in Biomass, Fishing Mor-
tality and Recruitment 
Table 13.9 gives a summary of the trends in fishing 
mortality, biomass and recruitment as estimated by VP A. 
These data are also plotted in Figure 13.1. 
In recent years, mean fishing mortality has increased 
from 0.31 in 1981 to 0.92 in 1986. Since then the fishing 
mortality has been decreasing. In 1989 and 1990, the 
fishing mortalities are estimated to be 0.69 and 0.61, 
respectively. This reduction is supported by the fact that 
fishing effort by French and Norwegian trawlers has 
decreased by 28 % and 83 %, respectively, since 1986 
(Figure 2.4.1b). Total biomass has declined from 
694,000 tin 1983 to 353,000 t in 1990, and spawning 
biomass has declined from 465,000 tin 1974 to 74,000 
tin 1990 which is the lowest on record. The recent stock 
biomasses estimated this year are lower than those 
estimated in last year's report. The reason for this is the 
upward revision of the fishing mortalities. 
13.8 Catch Predictions 
Input data for prediction are given in Table 13.10. 
Average number at age 1 was input for 1990. Number at 
age 2 in 1990 was produced by taking the average 
number at age 1 and using the fishing mortality rate at 
age 1 for the period 1986-1990. Results of the predic-
tions assuming average recruitment are given in Table 
13.11 and in Figure 13.2. 
13.8.1 Status Quo Prediction 
Maintenance of the 1990 level of fishing mortality in 
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1991 will lead to landings of 91,000 t in 1991 and 
102,000 t in 1992. Spawning stock size is predicted to 
increase from 74,000 t in 1990 to 85,000 t in 1993. 
However, the sensitivity analysis shows that the predic-
tion is very dependent on age 1 and age 2 in 1990 
(Figure 13.3). These year classes are assumed to be 
average, and the prediction is therefore uncertain. 
13.8.2 Prediction Assuming TAC Taken in 1991 
The Group felt it unrealistic that the TAC of 125,000 t 
could be taken in 1991. Therefore, no prediction with a 
T AC constraint was run. 
13.9 Yield and Biomass per Recruit 
Yield and biomass per recruit are shown in Figure 13.4. 
13.10 Safe Biological Limits 
The stock/recruitment scatter diagram is shown in Figure 
13.5. F med (0.43) and Fhigh (0.64) are shown in Figure 
13.4. The current level of F is at Fhigh· Spawning 
biomass is at a historical low level. It is predicted to 
increase a little but the prediction is very uncertain 
because it assumes average recruitment. Fishing at Fhigh 
implies high recruitment is required to sustain spawning 
stock biomass. 
14 SAITHE IN SUB-AREA VI 
14.1 Catch Trends 
Recent nominal landings are given in Table 14.1. 
Working Group estimates are given in Table 14.2 and 
are plotted in Figure 14.1. Landings increased in the 
early 1970s reaching 42,000 t in 1976. Landings then 
declined to 22,000 t in the early 1980s, and then 
increased to 40,000 t in 1986. Landings declined to 
26,000 tin 1989 and 20,000 tin 1990, below the agreed 
TAC of 29,000 t. 
14.2 Natural Mortality and Maturity at Age 
Values of natural mortality rate and maturity at age are 
given in Table 14.3. 
14.3 Age Compositions and Mean Weight at Age 
Total international age compositions are given in Table 
14.4. Data for 1990 were supplied by the Federal 
Republic of Germany, France, England, and Scotland. 
Mean weight at age in the landings are given in Table 
14.5. These values were also used as stock mean 
weights. 
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14.4 Commercial Catch/EffortandResearch Vessel 
Indices 
The commercial catch and effort data used to tune the 
VPA are indicated in Table 2.4.1. There are no research 
vessel indices of abundance for saithe in this area. 
14.5 VP A Tuning 
Fishing mortality rates in 1990 for ages 2-8 were 
estimated from the shrunk Laurec/Shepherd tuning 
method (Table 14.6). Because there are large numbers of 
zero catches in the fleets used for tuning, it was not 
possible to tune the fishing mortality for age 1. Table 
14.7 gives the fishing mortality rates and Table 14.8 
gives the stock numbers estimated by tuning. 
14.6 Estimates of Abundance of Year Classes 1988-
1991 
No data to estimate recent recruitment are available. The 
Group decided to assume geometric mean recruitment at 
age 1 over the years 1971-1987 for the year classes 1989 
onwards. The value estimated by tuning for the age 2 in 
1990 (1988 year class), being close to the geometric 
mean at age 2, was used. 
14.7 Long-Term Trends in Biomass, Fishing Mor-
tality, and Recruitment 
Table 14.9 gives a summary of the trends in fishing 
mortality, biomass, and recruitment as estimated by 
VPA. These data are also plotted in Figure 14.1. 
In the recent years, fishing mortality has increased from 
0.24 in 1984 to 0. 72 in 1989 and then decreased to 0.54 
in 1990. This increase is supported by the fact that the 
French vessels have increased their effort considerably 
(Figure 2.4.1c). Total stock biomass increased from 
98,000 tin 1977 to 145,000 tin 1985 and then declined 
to 82,000 t in 1990. The spawning stock biomass has 
declined from 94,000 t in 197 4 to 24,000 t in 1990 
which is the lowest on record. 
14.8 Catch and Biomass Predictions 
Input data for predictions are given in Table 14.10. The 
fishing mortality rate at age 1 in 1990 is the average of 
the period 1986-1990. Results of predictions are given in 
Table 14.11 and Figure 14.2. 
14.8.1 Status Quo Prediction 
Maintenance of the 1990 level of fishing mortality in 
1991 will lead to landings of 20,000 t in 1991 and 
19,000 t in 1992. 
In the last year report, a catch of 27,000 tonnes was 
predicted for 1990. The actual catch amounted only to 
20,000 tonnes. This discrepancy is mainly due to the 
underestimation of the fishing mortalities in 1989 for 
ages 4 (0.577 in last year report instead of 0.974 in this 
assessment) and 5 (0.585 instead of 0. 716). 
The higher values ofF on these ages is largely due to the 
use of shrinkage. The resulting exploitation pattern 
appears to reflect that of French fleet and was therefore 
accepted. 
Assuming geometric average recruitment of the 1989 and 
later year classes, the spawning biomass will decrease to 
the low level of 20,000 tat the beginning of 1993. 
The sensitivity analysis (Figure 14.3) shows that the 
prediction is very dependent on the population at ages 1 
to 4 in 1990 and recruitment at age 1 in 1991. Popula-
tions at ages 1 and 2 in 1990 and age 1 in 1991 are 
assumed to be average, and the prediction is therefore 
uncertain. 
14.8.2 Prediction Assuming TAC Taken in 1991 
The agreed TAC in 1991 is 22,000 t which is close to 
the predicted status quo catch. No prediction is therefore 
presented. 
14.9 Yield and Biomass per Recruit 
Yield and biomass per recruit are shown in Figure 14.4. 
14.10 Safe Biological Limits 
The stock/recruitment plot is shown in Figure 14.5. F med 
(0.27) and Fhigh (0.38) are shown in Figure 14.4. The 
current level of F is well above Fhigh· 
The estimated levels of SSB from 1989 into the predic-
tion period are substantially lower than historical esti-
mates. The values line well to the left of all observation 
in the stock recruitment plot in Figure 14.5. Clearly it is 
very uncertain what may happen to recruitment in this 
region of SSB. The rapid decline in SSB gives reason for 
concern and management measures should be considered 
carefully. 
15 SAITHE IN SUB-AREA VII 
15.1 Landings 
The provisional landings of saithe in Sub-area VII are 
given in Table 15.1. No data on the age composition of 
the catch were available. 
16 MATTERS ARISING FROM RE-
ARRANGING WORKING GROUPS 
The re-arrangement of working groups will have a 
number of consequences for the routine procedures 
which have developed within the species-oriented 
working groups. The following aspects can be distin-
guished: 
data base problems 
uniformity in methodology 
timeliness of submitting data 
new approaches. 
These topics are dealt with in the following sections. 
16.1 Data Base Problems 
The different assessment working groups have in the past 
created their own data bases for combining the national 
catch-at-age information submitted to the groups. These 
data bases have been adapted to their specific needs. 
Thus the Roundfish Working Group specifies three 
categories of catches: human consumption, industrial 
catches and discards. A limitation refers to the level of 
disaggregation that can be maintained in the data base. 
At present, although quarterly data may be submitted, 
only annual data are maintained and updated. Therefore, 
for instance the request from the Multispecies Assess-
ment Working Group to produce quarterly catch-at-age 
data has to be dealt with separately and updates to the 
annual data base are not automatically transferred to the 
quarterly data base. The data base of the Flatfish Work-
ing Group is different in that there is no allowance for 
discards or industrial fisheries and that the data base is 
basically disaggregated by quarter and sex. The different 
data bases of the working groups which will eventually 
merge in regional assessment working groups cannot be 
easily reconciled, unless they will fit into the IF AP data 
base package. However, the development of this package 
has been given a high priority by ICES and it is envis-
aged that it will be ready for use before the next round 
of working group meetings. 
16.2 Unifonnity in Methodology 
Despite the different data bases and some inherent 
differences due to the fact that discard data and industrial 
by-catches are included in some of the roundfish assess-
ments, there are only minor differences in the assessment 
methodology presently applied by the two groups. It was 
not felt that these would create major problems. 
16.3 Timeliness of Submitting Data 
In view of the 9 days available during the first meeting 
of the Working Group on the Assessment of Demersal 
Stocks in the North Sea and Skagerrak, it is absolutely 
essential that countries provide their catch-at-age infor-
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mation for both roundfish and flatfish on a quarterly 
basis 3 months in advance of the meeting so that there is 
enough time to transfer the data to the ICES data base 
and to carry out preliminary assessments. The time at the 
meeting can then be used efficiently to develop a consist-
ent assessment methodology. The deadline for submitting 
the basic information is therefore set at 1 July 1991. 
Since the Working Group on the Assessment of Northern 
Shelf Demersal Stocks will be faced with similar prob-
lems, a similar deadline should probably be set for 
submitting data for Sub-Areas VI and VII. 
16.4 New Approaches 
The intention behind setting up regional assessment 
working groups is that new methodologies are developed 
to cope with technical and biological interactions. In 
respect of roundfish and flatfish, the technical interac-
tions appear the most important ones. In order to make 
a start in this direction, the members are requested to 
prepare a brief overview of the principal fleets operating 
in the national fisheries together with a description of the 
composition of the catches in these fleets and their spatial 
distribution. There was some discussion on the criteria 
on which to base the distinction between fleets, but, 
because there are practical limitations in this respect for 
the purpose of updating the annual assessments, it was 
agreed to leave this open for the time being. Another 
possibility for refining assessment methods would be if 
length and age compositions by fleets and possibly 
sub-areas were included in the data base. This possibility 
needs further investigation. 
17 RECOMMENDATIONS 
1. The Working Group on Methods of Fish Stock 
Assessment should investigate the appropriate 
use of shrinkage in tuning and suggest how it 
should be implemented for assessment working 
groups. 
2. The Working Group on Methods of Fish Stock 
Assessment should investigate the use of risk 
analysis, especially as to how this might be 
useful in addressing the definition of safe bio-
logical limits. 
Table 2.4.1 Fleets used in tuning the VPAs and the initial year 
Sub-area IV Division VIa Country Fleet 
Cod Had Whi Sai Cod Had Whi Sai 
Scotland GFS 82 82 82 
TRL 81 81 81 81 81 81 81 
SEI 81 81 81 81 81 81 81 
LTR 81 81 81 81 81 81 81 
NTR 81 81 81 81 
England GFS 81 81 81 
TRL 81 
SEI 81 
France TRB 81 81 81 81 
ALL 81 81 81 
Germany GFS 83 83 83 
Netherlands GFS 81 81 
Norway TRL 81 
Internat. GFS 81 81 81 
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Table 4.1 Nominal catch (in tonnes) of COD in Sub-area IV, 1980-1990, 
as officially reported to ICES. 
Country 
Belgium 
Denmark 
Farce Islands 
France 
Germany 
Netherlands 
Norway2 
Poland 
Sweden 
UK (England & Wales) 
UK (Isle of Man) 
UK (N. Ireland) 
UK (Scotland) 
USSR 
Total 
Country 
Belgium 
Denmark 
Farce Islands 
France 
Germany, 
Netherlands 
Norway2 
Poland 
Sweden 
UK (England & Wales) 
UK (Isle of Man) 
UK (N.Ireland) 
UK (Scotland) 
1980 
9,630 
56,404 
150 
10,910 
26,343 
45,400 
4,506 
28 
293 
49,951 
45,044 
248,722 
1985 
4,815 
42,547 
71 
4,834 
7,675 
30,844 
5,766 
748 
29,692 
60,931 
1981 
8,744 
64,968 
38 
11,369 
29,741 
51,281 
6,766 
7 
321 
59,856 
53,921 
287,012 
1986 
6,604 
32,892 
15 
8,402 
7,667 
25,082 
4,864 
10 
839 
25,361 
45,748 
1982 
6,604 
61,454 
65 
8,399 
18,525 
36,490 
12,163 
62 
453 
54,277 
57,308 
255,800 
1987 
6,693 
36,948 
57 
8,199 
8,230 
211347 
5,000 
13 
688 
29,960 
491671 
1983 
6,704 
48,828 
361 
7,159 
20,333 
34,111 
6,625 
75 
422 
53,860 
58,581 
237,059 
1988 
51508 
341905 
46 
81323 
71707 
16,9684 
31585 
19 
367 
23,496 
411382 
1984 
5,804 
46,751 
8,129 
13,453 
25,460 
7,005 
7 
575 
35,605 
54,359 
197,148 
1989 1990 1 
31398 2,934 
251782 211542 1 
35 96 
2 1 578 1•3 n/ a 
111430 1019381 
12 1028 n/a 
51 1661 41 8301 
24 53 
501 620 
181250 15,596 
1 
124 
311480 
26 
311120 
Total 1871923 1571484 1661806 1421306 110,797 
1Preliminary. 
2Figures do not include cod caught as industrial by-catch. 
3Includes Division IIa (EC). 
~orking Group estimate. 
n/a = Not available. 
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Table 4.2 Annual i~ei[jht and Numbers of GOD caught i.n IlJ between 1963 and 1990 
---------------~~-----~--~-------·R--~-------~-~-------------------------
Weight ( 1000 tonnes ) : Number ( millions ) 
! Year l Total I H.Con I Disc I By-cati Total l H.Con I Disc : By-catl 
:------:-------:-------:-------l-------1-------:-------l-------:-------: 
I J.%3 l .lOB I 108 : 0 : 0 : 57 I r:r.t! ,.11 I 0 I 0 : 
i 1964 : J.lG i 115 l 0 i {\ I rr' 1 52 I 0 : 0 I •J I :JL I 
I .l8G5 l 1 '{:3 I H3 I 0 l 0 l !14- l (H: 0 ) 0 I 
: 1966 : 21Z ' 212 I 0 : 0 l 117 : 117 I 0 : 0 l 
I .t9G7 I 26rZ I 242 : 0 : 0 I . I 12'( : 12'r : 0 i 0 I 
i 1868 I 27? : 277 : 0 : () : 148 l 1Lr8 : 0 l 0 : 
: .l9()(J : 181t I 18tt I 0 : 0 : n: rp1 j f/ I 0 I 0 : 
l 1970 : 219 l 219 l 0 l 0 : 125 I 126 : 0 l 0 : 
: 19? 1 : 315 : 315 : 0 ! 0 I . I 226 l 226 : 0 : 0 : 
: 1972 : 341 : 341 : 0 i 0 l 245 : 24t5 : 0 I 0 : 
l 1873 I 228 I 228 I 0 I 0 I 126 : 126 I 0 : 0 : 
: J.9H ! 202 I 202 I () : 0 : 103 : 103 I 0 : 0 : 
1 18r'5 : 185 : 185 I 0 l 0 I lO:l l 103 I 0 : 0 I 
l 1976 I 209 I 209 : 0 : 0 I 123 : 123 : 0 l 0 I 
I 19'17 l 1B2 l 182 : 0 l 0 l l:J'i' : 13'1 I 0 i 0 I 
l EJ7B I 263 l 2G3 ! 0 I 0 i 210 ; 210 ! 0 i 0 I 
I .t8'i'9 l 2CI8 I :Ztt9 : 0 l 0 i lGll l 1G8 I 0 l 0 I 
I 1980 i 265 : 285 I 0 l 0 : 200 l 200 I 0 i () : 
I 19Bl l 301 I 301 : 0 I 0 I 23tl I 2~l6 I 0 I 0 l 
: 19f.l2 l 2'73 l 2'!'3 l 0 l 0 : 191 I 191 : 0 I 0 : 
I l9Wl I 2:14 : 2:14 l 0 : 0 l 178 I 178 : 0 : 0 I 
I 1984 l 205 I 205 I 0 l 0 I 1S8 l 158 : 0 i 0 I 
l 19H5 I EJ3 I 133 I 0 l 0 : 144 I lH I 0 : 0 l 
: 1986 : J.GJ l HJ3 l 0 I 0 i 140 ! ll~O i 0 l 0 : 
I .t~l81' l pc 1 l:j I 1?5 I 0 I 0 l lti5 ! U\5 I 0 : 0 I 
: 1988 l 150 I 150 l 0 l 0 : 109 l 109 l 0 : 0 I 
l lH89 l UG l 116 I 0 l 0 l ·n;: 7~j I 0 : 0 : 
l 1990 I 104 I 104 : 0 : 0 I 75 I 75 l 0 I 0 i 
~-·-···~-·~-------M-~---~---M-------~-W~-~----~-------------~---~-M----~--~-
Table 4.3 Ualues of Natural Mori:alHy Rate and Proportion t1atur-e at age 
l Age I Hat Mori Mat. l 
1-----:--------1-------: 
1 i 0.800 I 0.010 l 
2 I 
. I 0.350 I 0.050 l 
n J J I 0.250 I 0.230 l 
4 : 0.200 I 0.620 I 
r 1 J l 0.200 l 0.860 I 
G I 0.200 I 1.000 l 
7 I 0.200 I 1.000 I 
8 I 0.200 : 1,000 : 
9 I 0.200 I 1.000 I 
10 I 0.200 l 1.000 : 
111 0.200 l 1.000 l 
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Table 4.4 Total Inter-national Cai:ch at Age (1000's) of COO in I'J between 1953 and 1990 
l t1ge i 1353 i .!.%4 l 1955 I 1866 I 1957 i 1968 i 1%9 I 1.970 l 197J. I ·19?2 l Agei 
l····- .. ····l·· .. -·-· .. ··-····-: ................... ; .................. -: ....................... 1-···· .................. l ........................ i ....................... i ....................... 1···-.................. 1--.. --............ : ......... j 
1 : 
q J 
.i. I 
r'1 i 
.j I 
{J. I 
I I 
5 j 
G I 
t'J J I ; 
ll I () I 
9 I 
10 : 
!I ! ~.;. I 
29791 
0Qd~r~ 0~11JJ 
65161 
32?B~ 
2S81t: 
112tr: 
7~J I 
4~iG I 
1''1 
,,,.j, 
,., 
~.l i 
{> ~:'i 1 I t•.Jt.;,.f 
20665: 
l8't 78: 
3%81 
1.762: 
lG'i'O l 
5511 
.\081 
8Sl 
l.ll 
{LI 
!I 
150'781 
ft9f([il 
·~o0tJ luuLJl 
8755: 
22?81 
90El 
('·')71 
IJ.c..Jl 
2841 
4(jl vi 
72l 
8: 
1?4501 
!)9fl6.ll 
285781 
59221 
32351 
1221i I 
4~}'{ ~ 
:n;{t: 
1211 
541 
801 
1033~J! 
678491 
312891 
107771 
3131: 
1889: 
8501 
:Jt!Oi 
1321 
381 
161 
5S01l 
805491 
409161 
119061 
ss:m: 
135Di 
836i 
2~rr 1 
1451 
1.071 
"'i' L,,,
28ft2: 
218G'fl 
30~531 
1:322? I 
44031 
2'?921 
ssrr: 
1t07: 
1"''•1 
... 't.(.l 
itSl 
'1{"/ 
f.Ji 
5271(1: 42~J'f2: 
328131 1489271 
178861 165071 
.\2904·1 Cttr'S 1 
60921 68081 
1 '{0~; I 258B I 
9301 8561 
2021 4391 
1801 2191 
951 741 
331 :w: 
3G~l7.1 1 ! 
1808341 2 I 
463691 3 : 
5it741 i} : 
2H2?1 5 
30841 6 I 
161Bl '( : 
5891 8 : 
3761 9 I 
.lOBI 10 I 
171 11 I 
: f)ge 1 19'1':3 1 J.9?4 1 1!m1 : um; 1 Ern : 1rm 1 1~mJ 1 wso : l~JB.t 1 1!182 J r~9e: 
l----:---------l---------l---------l----.. -----l-----------:----------:-----------1----------l---------l---------l--- .. l 
l ! 
' I 
2 ~ 
3 I 
4 l 
[' I J I 
(} f 
'1 I 
I I 
0 i 
U I 
g l 
10 I 
l.ll 
24'?tf2 I 
3025~}1 
52341~ I 
1:14091 
?.102 I 
j('·C"7 I 
L\})11 
10101 
tt661 
'f()l 
5~1 I 
15ft! 
.\it(-)901 
5561'11 
.10?6\) I 
149371 
43651 
9071 
4.\itl 
3?3: 
:lrll 
761 
17B: 
300811 
4248?1 
.t·rm:ll 
42031 
GB161 
18631 
40~i: 
1?51 
20f)l 
861 
571 
51821 
902671 
1G1?21 
60161 
l L"tV'' ,) 1 {,I 
27641 
B3?1 
1191 
511 
[~I 
. .){j 
391 
6Tf~i.ll 
lt22'f61 
229181 
41041 
20551 
71~') I 
t ... ;L.i 
10301 
3:151 
1:37 I 
231 
871 
24~!331 
1S8837i 
130~Jtl I 
H4171 
2BO:·JI 
941l 
:l6fll 
:rtz: 
1401 
331 
<1·0! 
341161 
858451 
404591 
33321 
31301 
(:;'7( I 
•.11 .J I 
3GG I 
j')QI 
.r. t.~\J I 
11f5 I 
39! 
161 
f)08!'tt I 
981151 
295621 
102?21 
15EIO l 
11721 
4.\21 
J.91i 
?11 
541 
251 
1983~i I 
175H221 
2'i'~i6:ll 
76491 
3()021 
'7401 
SS~) I 
13J.I 
r·<JI 
0\Jl 
36l 
201 
i Aue: 1983 l 1~184 l 1985 I lS8S I J.~J8? i 1988 I 1989 l l9~JO l Agei 
:----:----------:---~-----l----------l-----------:----------!----------:---------l---------l----1 
J. I Z:JS:l8l 
'Z I 121H2B I 
3 : rrs1s r 
tr I 10.\01i I 
5 : ?5011 
[) i 11671 
7 I 562l 
8 I .1.4? l 
9 I '10\ 
.tO I 2?1 
11 ! 181 
638601 78941 
57?741 1111201 
277651 157121 
34611 68?51 
31191 11501 
9391 11161 
4J.~jl 3281 
2:33: .\621 
5r( ·! 73{ 
tt:Jl Dl 
jQI 001 
LWI ~JI 
82S941 216351 
20B2B I 1 0561B I 
289191 59621 
39541 7G2SI 
25841 13481 
!.)2J. I 9551 
498l 2091 
.tcHJJ 18BI 
601 461 
3~i I 31 I 
191 Ul 
177171 
4:iB02 I 
35'70f)l 
Zf.iOB I 
222?i 
5SBl 
27ft I 
581 
52i 
2l 
lU 
l r· 1 b; 
213J.!tl 
2flGB81 
146341 
80231 
8681 
BB4l 
2191 
1241 
221 
zrt I 
9l 
11374: 1 l 
49:!841 2 I 
8415l 3 I 
37fi.ti 'l I 
13451 5 I 
2511 6 I 
2441 7 : 
3'fi B I 
431 9 I 
(Jl 10 I 
31 11 I 
648391 1 I 
59947\ 2 I 
~1323D I 3 I 
72871 4 l 
318:11 5 I 
1B831 f) l 
:1551 "{ I 
218l 8 l 
'?2: D l 
251 J.O l 
151 .tJ. : 
Table 4.5 Total. International Mean Weight at Age ( Kg. ) of GOD in I!.J between 19G3 and 1990 
l Age l 1983 l 1964 l 1965 l 1868 l 1%7 l 1968 l 1959 l 13?0 l 19'? 1 l 1972 l Age 1 
:----l---------l---------l---------:---------!---------l---------!---------:---------:---------:---------:----1 
1 l 0.538 
2 l 1.004 
3 : 2.55'7 
4 l lt,lt9J. 
5 : 6.794 
6 I 9, ttO~l 
7 l 11.562 
8 I 1.\. (H2 
9 l 13.383 
! 10 ! 1 ~l. 756 
I J.1 I 
0.496 
O.B63 
2 .3'77 
{t '~i28 
6.447 
B.520 
0.581 
0, ~·lGS 
2 .~l04 
1t '[112 
7.274 
9.48!l 
0.579 
0.89{t 
2.442 
lt.lG(J 
7.027 
!l .58fl 
0.590 
1.035 
2Jt0tr 
3' J.S:l 
5.803 
!1 .GlO 
0.640 
0.97:l 
2.223 
4.094 
5.341 
8.020 
l 10.606 l 11.898 I 11.766 l 12.033 l 8.581 
l 10.758 I 12.041 l 11.968 l 12.481 I 10.1G2 
0.544 
0 .~121 
2.133 
3.B52 
5.715 
6' '722 
9.262 
!-J, 74!J 
I 12.340 l 13.053 l 14.060 l 13.589 l 10.720 l 10.384 
l 12.540 I 14.441 I 14.746 : 14.271 l 12.497 I 12.743 
\ 7.090 l 15.667 I 15.672 I 19.016 I 11.595 I 11.176 
0.626 
0.961 
2.041 
it' 001 
6.131 
0.579 
0 ,9lt.l 
2 .1H3 
{1. 258 
6. 1,)28 
0.616 
0.83f! 
2.086 
~l .96fl 
6.011 
7.945 l 8.646 I 8.246 
9.953 i 10.356 I 9.766 
: 10.13.l 111.219 l10.22B 
I 11.819 l 12.881 i 11.875 
I 12. 55tf l .l:J.lfi' I 12. ~130 
l 14.367 I 15.544 \ 14.350 
1 I 
- I 
t) I 
f. I 
3 I 
{f l 
r· I 
::J I 
G 1 
., l 
I ; 
B : 
9 l 
I .lO I 
I lJ. I 
l Age I 1B'?:1 I J.97tt I 19n> l 1976 I 1977 I 1978 I 191'9 I EJSO I 1981 I ~~~82 l Agei 
1----:---------l---------l---------l---------l---------:---------:---------:---------l---------:---------l----l 
1 I 0.559 
2 : 0.869 
3 1 l.91~J 
4 : 3,"{76 
5 I ~1.488 
5 l '1,453 
7 l 9.01D 
() .594 
1.039 
0' 61!1 
0.899 
2 .2rr I 2 .:HB 
4.156 : 4.226 
6. l'ftt : G, 404 
8.333 I 8.691 
9 • 88fJ l .I 0 ' 1 0'? 
0.5GB 
1.on 
0 ,[j42 
0.973 
2 .ft77 I 2 . .l.G.l 
4.575 I 4.603 
G.SOG I 6.'?16 
8.630 l 8.832 
10.13? : 10.0?5 
B I 9.B10 I 10.?91 I 10.910 I 11.341 I 11.052 
fl I 11.0't7 : 12.1?5 1 12.338 l 12.B8B I .t1.8N 
I 10 I 12.359 I 12.425 I 12.976 : 14.140 I 13.134 
l 1l i 12.8BG I 1:),'(31 : .ttt.431 I 14.:lf'.t I llt.:J61 
0.5G8 
0 .~)38 
2 .02Ei 
0 .~A~J 
0.940 
2.44'7 
O,fj4G 
0.998 
2.002 
0. ?25 
0.827 
2.25f! 
0' 58"{ 
0.948 
1.B5.l 
4.242 I 4.583 l 4.578 l 4.759 i 4.512 
6.599 I G.68'? I 6.390 I '7.188 I 6.848 
8.945 I 8.557 l 9.156 1 8.851 l 8.993 
9.972 I 10.938 : 9.805 l 10.059 : 10.740 
l 11.099 l 11,550 I 11.857 l 11.519 I 12.500 
l 12.427 : 13.057 : 12.782 ! 13.338 1 13.469 
l 12.778 : 14.148 l 14.081 : 14.895 : 12.890 
l13.98l l 1S.4'i'8 I 15.392 l1B.784 l14.[10B 
l tigel 1983 l 1984 l 1985 l 1986 l 1987 l 1988 l 1989 l 1~)90 l ~!ge: 
:----:---------l---------l-·-------l---------1---------:---------l---------:---------:----: 
J. : 0.534 
2 I 0 .91? 
3 : 1.814 
0.593 
0. ~l9G 
2.144 
0.582 
0.920 
2.126 
0.570 
() .90~) 
1.823 
0.621 
0.93'( 
1 '95~i 
r1 I ~l. flGO I 't. 04 .t l 4. 22H t 3. B90 l ~l. 6? l 
5 I 6.589 l 6.255 I 6.457 l 6.426 ! 6.017 
G I 8.454 l 8.423 l 8.475 l B.lSB l 8.280 
7 l 9.919 I 10.317 I 10.406 l 9.956 I 9.911 
8 : 11.837 i 11.352 l 12.034 l 11.?13 : 11.413 
9 I 12.?87 I l:l.SOS I 13.033 I 12.?10 l 12.149 
I 10 I 12.562 I 13.408 l 13.209 l 13.556 l 15.542 
l 11 I 14.427 l 13.471 l 14.415 I 13.150 l 16.430 
0.561 
O.B3G 
1.912 
:l.242 
5.971 
'f.HG4 
0 .6'{2 
.\,OH 
1.832 
3 .GO't 
5' 1'75 
7.B42 
0.712 
0 '93:1 
2.144 
:l, ?SS 
6.1.12 
B.:HB 
9.723 I 9.498 I 10.523 
1 l.l.f!O? 1 11.087 : 10.742 
I 13.489 l 12.774 I 12.610 
l 14. 35:J l 14.066 I IS, 2B5 
l 15.?67 l 14.578 I 14.631 
24 
1 l 
2 I I 
3 : 
lj l 
5 : 
r, I J l 
r; I 
I I 
fl : 
g : 
: 10 l 
l 11 l 
1 l 
2 : 
~l I 
4 l 
G I 
6 : 
,, I 
f I 
8 l 
~J l 
: 10 l 
l l.l : 
T a b l e  4  .  6  C c x i  i n  t h e  N o r t h  S e a .  R e s e a r c h  V e s s e l  I n d i c e s  .  
Y E A R  C l A S S  I Y F S 1  
I Y F S 2  E G F S O  E G F S 1  E G F S 2  
f f i F S 1  f f i F S 2  D G F S O  D G F S 1  C G F S 2  
F R : ; S  
C G F S 1  G G F S 2  
1 9 7 0  9 8 . 3  3 4 . 5  
- 1  - 1  - 1  - 1  
- 1  - 1  - 1  - 1  
9 0 . 4  
- 1  
- 1  
1 9 7 1  4 . 1  
1 0 . 6  - 1  - 1  - 1  - 1  - 1  - 1  - 1  - 1  
1 . 3  
- 1  - 1  
1 9 7 2  3 8  9 . 5  
- 1  - 1  - 1  - 1  - 1  
- 1  
- 1  - 1  
1 . 6  
- 1  - 1  
1 9 7 3  1 4 . 7  6 . 2  
- 1  - 1  - 1  - 1  - 1  - 1  
- 1  
- 1  
3 . 6  - 1  - 1  
1 9 7 4  
4 0 . 3  1 9 . 9  
- 1  - 1  - 1  
- 1  - 1  - 1  - 1  - 1  
8 . 0  
- 1  - 1  
1 9 7 5  7 . 9  3 . 2  
- 1  - 1  
4 . 5  
- 1  - 1  - 1  - 1  - 1  
7 . 8  
- 1  
- 1  
1 9 7 6  
3 6 . 7  2 9 . 3  - 1  6 2 . 7  1 2 . 5  - 1  - 1  - 1  - 1  - 1  
2 8 . 2  
- 1  
- 1  
1 9 7 7  
1 2 . 9  
9 . 3  1 3 . 9  2 2 . 8  5 . 8  - 1  - 1  - 1  - 1  - 1  
2 7 . 2  
- 1  - 1  
1 9 7 8  
9 . 9  
1 4 . 8  1 2 . 6  2 4 . 2  6 . 7  
- 1  
- 1  
- 1  - 1  
4 . 5  
3 1 . 1  
- 1  - 1  
1 9 7 9  
1 6 . 9  2 5 . 5  1 8 . 6  5 0 . 8  1 3 . 9  - 1  - 1  
- 1  
1 6 3 . 8  
1 1 . 2  
3 5 . 5  - 1  - 1  
1 9 8 0  
2 . 9  
6 . 7  1 0 . 2  1 1 . 4  2 . 9  - 1  3 . 5  4 3 . 2  4 6 . 9  1 . 6  1 4 . 1  - 1  - 1  
1 9 8 1  
9 . 2  
1 6 . 6  7 4 . 2  3 2 . 4  1 1 . 0  6 . 1  7 . 8  1 7 6 . 8  8 3 . 0  2 . 3  2 3 . 2  - 1  
3 . 5  
1 9 8 2  3 . 9  8 . 0  2 . 5  1 5 . 4  4 . 7  3 . 3  3 . 9  2 6 . 9  2 1 . 8  
1 . 6  
9 . 0  
5 . 9  2 . 4  
1 9 8 3  1 5 . 2  1 7 . 6  9 5 . 1  6 1 . 2  1 1 . 9  8 . 2  1 1 . 4  1 2 1 . 5  1 2 1 . 3  3 . 1  4 3 . 0  
2 . 6  2 2 . 4  
1 9 8 4  0 . 9  
3 . 6  0 . 4  4 . 3  
1 . 2  
0 . 7  
1 . 0  1 . 3  3 . 6  0 . 2  0 . 9  2 . 3  
2 . 6  
1 9 8 5  1 7 . 0  2 8 . 8  
8 . 3  
3 4 . 4  1 0 . 7  8 . 0  6 . 9  1 4 3 . 6  1 1 1 . 2  8 . 0  9 . 5  
1 5 . 4  1 1 . 4  
1 9 8 6  8 . 8  6 . 1  1 . 2  1 4 . 2  4 . 1  2 . 2  
2 . 9  3 7 . 0  4 1 . 5  1 . 7  2 . 3  7 . 0  
9 . 5  
1 9 8 7  
3 . 6  6 . 3  0 . 4  8 . 4  2 . 5  
1 . 6  
1 . 3  
3 6 . 2  1 7 . 8  2 . 2  2 . 1  
2 . 0  7 . 2  
1 9 8 8  1 3 . 1  
1 5 . 2  1 6 . 8  2 2 . 8  
5 . 1  5 . 6  4 . 9  1 6 . 6  1 6 . 6  
1 . 9  
4 . 2  9 0 . 2  
1 4 . 7  
1 9 8 9  3 . 4  4 . 1  6 . 0  6 . 1  1 . 6  
1 . 1  1 . 5  
1 3 . 7  9 . 2  - 1  
0 . 6  1 1 . 9  6 . 2  
1 9 9 0  
2 . 4  
- 1  
3 . 9  7 . 5  - 1  
3  
- 1  
2 3 . 5  
- 1  - 1  
- 1  
1 5 . 5  - 1  
1 9 9 1  
- 1  - 1  
4 8 . 4  
- 1  - 1  - 1  
- 1  - 1  - 1  - 1  - 1  
- 1  - 1  
2 5  
Table 4. 7 
VPA Version 2.1 - May 1988 
NORTH SEA COD 
with cpue data from file C004Er.OAT 
DISAGGREGATEO Qs 
LOG TRANSFORMATION 
HO explanatory variate (Mean used) 
Fleet 1 1ENGTRL , has terminal g estimated as the Man 
Fleet 2 1ENGSEI , has terminal g estimated as the aear: 
Fleet 3 1FRATRB , has terminal g estimated as the mean 
Fleet 4 ,SCOTRL , has terminal g estimated as the mean 
Fleet 5 ,SCOSEI , has terminal q estimated as the aean 
fleet 6 , SCOLTR , has terminal q estimated as the mean 
Fleet 7 1 INTGFS , ha5 terminal g estimated as the mean 
Fleet B ,EHGGFS 1 has teninal q estimated as the mean 
Fleet 9 1HETGFS 1 has terminal q estimated as the mean 
Fleet 10 1FRGGFS 1 has terminal q estimated as the mean 
Fleet 11 ,SCOGFS 1 has terminal q estimated as the mean 
FLEETS COMBINED BY ** VARIANCE ** 
Terl.linal Fs estiiated using shrunk Laurec/Shepherd 
Regression weights 
10,0201 0,11610,284, 0,482, 0,670, O,B20, 0,921, 0,976, 0,997, 1.000 
Oldest age F : l.OOO*average of 5 younger ages. Fleets combined by variance of predictions 
Fishing 111ortalities 
Age, 1981, 19821 1983, 19B4, 1985, 1986, 1987, 1988, 19891 1990 
1, 0.112, 0.1831 0.137, 0.1B9, 0.111, 0.233, 0.137, 0.196, 0.107, 0.204 
2, 1.003, 1.005, 1.115, 1.003, 1.036, O.B05, 0.922, 0.920, 0.986, 0.686 
3, 0.992, 1.237, 1.165, 1.019, 1.022, 1.038, 0.828, 1.186, 0.928, 1.150 
4, 0.732, 0.835, O.B86, 0.803, 0.807, 0.832, 0.931, 0.874, 1.036, 0.685 
5, 0.680, 0.798, 0.793, 0.774, 0.695, O.B42, 0.778, 0.797, 0.893, 0.778 
61 0.651, 0,8851 0, 7881 0,8101 0, 7151 0,809 J 0,9051 0 ,902, 0,8911 0, 714 
7, 0.736, 0.770, 0.733, 0.736, 0.761, 0.840, 0.936, 0.728, 1.202, 0.665 
8' 0. 630' 0. 740 I 0. B36' 0. 792' 0. 734, 0. 9B7' 0.933 I 0. 748' 0.896' 0.673 
9, 0.775, O.B79, 0.568, 1.012, 0.626, 0.679, 1.028, 0.731, 0.735, 0.959 
101 0,6941 0,8141 0, 7441 O,B25 1 0, 706, 0,8311 0,9161 0 • 781 1 0,924 J 0, 75B 
Los catchability estiaate5 
Age 1 
_El~~"- ,!~B!.~_ ~!~ez.~_, 1~e~J.- .!~81.~_, !~B§.~_ I !SB§.L_, !~81-~~, l~Ba.~_ ,1~a~"-, ~~Q __ 
1 1-18,62,-17 • 421-18,38,-17,37,-17.110,-16,24,-18,40,-16,94,-17,95,-17,10 
2 I -1B.3B,-17 .59,-17 .81 '-17 .65,-18.31 ,-17.81 ,-1B .13 '-17 .14 '-17. 76 I -17.13 
3 '-18 .61,-1B .01 '-17 .28 J -17.09,-16.79,-17.45,-16. 79 '-17 .28,-16 .84,-17 .67 
4 '-18.37 '-17 .30,-17 .67 '-17 .43,-17 .17,-17 .49,-16 .58, -lB .091-17 .B6, -17.83 
5 ,-17.91 '-17 .07,-17 .58' -17.12,-17.73,-17.14,-17. 70 '-17 .521-17.55,-17.57 
6 '-17 .99,-16. 75,-17 .29,-17 .21,-17 .61,-16.99,-17 .12,-18 .29,-17. 75,-18.10 
7 '-17 .90,-17 .49,-17 .591·16.93,-18 .OB,-16 .85,-16 .68 I -16.93 I -16.54,-16.81 
B I -16.57 I -16.21 I -16.24 I ;_15 .53,-16.62, -16.15, -16.23, -16.20,-15.98,-16.10 
9 , -15.15,-15.27 I -15 .BB ,-14.84,-16 .69,-14 .98,-15 .14,-15 .43,-16 .27 ,-15. 71 
10 1 1 ,-17 .18,-18,54,-17 .39,-16,9B,-16,93,-lf ,63,-14,61 ,-15,42 
11 1 ,-17,87,-17 .B0,-17 ,54 ,-18,49,-17,61,-18.101-17,83,-17,381-17,79 
SUMMARY STATISTICS 
Fleet , Pred. 1 SE(q),Partial ,Raised, SLOPE SE , INTRCPT, SE 
q I ' F ' F Slope , 1Intrcpt 
................ J -··----- J _.., ____ I-·-----1 ......... -J ..... - .............. __ J -----------I_.,. .............. 1,._.., ___ _ ,~17 .41 , 0.614,0.0070 ,0.1498, O.OOOE+OO, O.OOOE+00,-17 .410, 0.228 
'-17 .67 ' 0. 373,0. 0017 ,o .1181' O.OOOE+OO I 0 .OOOE tOO' -17.674 I 0.138 
,-17.17 I 0.320,0.0013 10.3349, 0.000£+001 O.OOOE+OOI-17.175, 0.119 
,~17.53 , 0.432,0.0003 ,0.2760, O.OOOE+OO, O.OOOE+00,-17.530, 0.160 
1-17.50 , 0.192,0.0068 ,0.2202, O.OOOE+OO, O.OOOE+00,-17.497, 0.071 
,-17.60 I 0.432,0.0090 ,0.3369, 0 .OOOE+OO, 0 .OOOE+00,-17 .605, 0.160 
,-16.97 , 0.406,0.0000 ,0.1740, O.OOOE+QO, O.OOOE+00,-16.970, 0.150 
8 ,-16.14 , 0.222,0.0000 ,0.1963, 0.000£+00, O.OOOE+00,-16.143, 0.082 
9 ,-15.61 , 0.523,0.0000 10.2251, O.OOOE+OO, 0.000£+00,-15.614, o.m 
10 1-16.61 I 1.217,0.0000 ,0.0621, O.OOOE+OO, O.OOOE+00,-16.6141 0.455 
11 ,-17.B1 I 0.305,0.0000 ,0.1979, O.OOOE+OO, O.OOOE+00,-17.808, 0.113 
Fbar SIGMA<int.) SIGMA<ext.) SIGHA<overall) Variance ratio 
0.204 0.100 O.BBBE-Ql 0.100 0.782 
26 
cont'd. 
Table 4. 7 cont'd. 
Age 2 
_flllllt.l_, 1~eL_ ~1~66.1- ~1~53.1_ ~1~~1.1-11~~§.1_, 1~6§.~-~!~az.~._ ~1~66.~.., 1~6~.~.- I l~~t-
1 ,-15,581-15,931-14,921-15,601-15,311-15,08,-14 ,921·15 ,85,-15 ,34,-15 ,65 
2 f -14 • 76 f -15 ,os 1-15,22,-15,67 f -15,47 f -16,24 J -15,59, -15,54, -15,06,-15,62 
3 f -15.99 f -16.391-15.60 f -15.44,-15.84,-15.86,-15.86,-15 .62,-15. 75,-15.87 
4 1-16,091-16,051-15,12,-14,76,-15,33,-15.14,-15,45,-15,03,-16,62,-15,02 
5 f -15.15,-15.13 '-14 .82 f -14.62 '-14 .62,-15 .24,-15 .09,-14 .87 '-14 .90,-14 .30 
6 ,-15 ,95,-15,44, -15,26,-15,34,-15 ,39, -15,64 f -15178 f -15,681-16,10 f -15,48 
7 1-15.721-15.96,-15.68,-15.79,-15.60,-15.68 '-15 .19,-16 .02' -15.39,-15.44 
8 '-16.351-16.841-16 .121-16.32 '-16 .01,-16.931-16.19 '-16 .40 '-16 .281-16.53 
91 Ho data for this f 1eet at this age 
10 1 1 ,-17,12,-17 ,18,-15,4(1 1-15 ,9'( 1-16,161-15,50,-15,241-15,44 
11 1 1-16,65,-16,451-16,511-16,061-17,02,-16,541-16 • 75,-16 ,89, -16,56 
SUMMARY STATISTICS 
Fleet , Pred. 1 SE(q),Partial 1Raised 1 SLOPE SE , IHTRCPT I BE 
Cj I I F I F Slope , ,Intrcpt 
__ .,. ____ , __ .......... ,.. ... J ------,------- J ------ J ----------- J ----------- J ................... J ... ------
,-15.39 , 0.295,0.0532 10.8952, O,OOOE+OO, O.OOOE+00,-15.384 1 0.109 
I -15. 55 I 0 .306 '0. 014 2 '0. 7346 ' 0. OOOE +00 I 0. OOOE +00 '-15 . 551 I 0 .113 
,-15.77 , 0.141 10.0051,0.7567, O.OOOE+OO, O.OOOE+00,-15.771, 0.052 
,-15.39 , 0.519,0.0030 10.4705, O.OOOE+OO, O.OOOE+00,-15.395, 0.192 
5 '-14 .82 ' 0.264 '0. 0989 ,0.4088 I 0 .OOOE +00 f 0 .OOOE tOO' -14.823' 0.098 
6 1-15.64 , 0.223,0.0640 ,0.5822 1 O.OOOE+00 1 O.OOOE+00 1-15.643 1 0.083 
1-15.58 I 0.23510.0000 10.59481 O.OOOE+OO, O.OOOE+OOI-15.5821 0.087 
1-16.39 I 0.241,0.0000 10.7911, O.OOOE+OO, O.OOOE+00,-16.388, 0.089 
, Ho data for this fleet at this age 
10 1-15.81 , 0.603, 0,0000 ,0 .4 757, 0 .OOOETOO, 0 .OOOE +00, -15.805, 0. 225 
11 1-16.64 , 0.256,0.0000 10.63561 O.OOOE+OO, O.OOOE+00,-16.638, 0.095 
Fbar SIGMA<int.) SIGHA<ext.) SIGMA(overalD Variance ratio 
0.686 0. 781E-01 0.701E-01 0. 781E-01 0.805 
Age 3 
.E!~d.L- ,j~6L_ f !S6Z.l. I !56~.1.. '!~8.4,~_ I !~BS.l_ 'j~fi,l_ ,lSB1.l- ,!mJB.l..l lSBS .. _ flS~.L 
1 ,-15.651-15.381-15.42 '-15.12 '-15.431·15.031-15.041-15.12, -15.74,-15.13 
2 ,-15.40,-14 .98, -15.35,-15.141·15.82,-15. 71,-16.35 ,-15.351·15.68,-15.46 
3 '-15.451·15. 741·15.12 f -15.051-15.041-14.901-15.82 ,-14.951·15.28 ,-15.48 
4 ,-15,121·15,48 1-15,06 t -14,821-14,771-14,92,-15,601-15,22,-14,491-15,55 
5 1-15.04,-14.57,-14.831-14.841-14.67,-14.36,-15.461-14.71 f -14. 391·14 .43 
6 1-15.371-15.36 '-15.10 ,-15.26,-15.38 ,-15.261·15.53 '-15 .64 ,-15.21,-15.55 
7, Ho data for this fleet at this age 
8 1-16.90,-16.39,-16.34,-16.54 1-16.48,-16.44,-17.24,-16.53,-16.40 ,-16.33 
91 Ho data for this fleet at this age 
10 1 1 ,-15,83,-17,12,-15,451-15,20,-13,551-15,61,-15.191-14,73 
11 1 1 -15,831-15,93 1·16,191-15,87 1-15,77,-17,021-16, 721•16,05,-16,36 
SUMMARY STATISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial 1Raised 1 SLOPE SE IIHTRCPT I SE 
I q f I F I F Slope 1 1 Intrcpt 
-------1--------~------ f -------·------~----------- '----------- f ------1------
1 ,-15.25 I 0.225,0.0609 11.0195, O.OOOE+OOI O.OOOE+OOI-15.2481 O.Q83 
2 ,-15,64 I 0.323,0.0130 ,0.95961 O.OOOE+OOI O.OOOE+OOI-15.642, 0.120 
3 ,-15.25 , 0.284,0.0086 ,1.44421 O.OOOE+OO, O.OOOE+00,-15.248, 0.105 
4 1-15.09 , 0.35510.0040 ,1.8250 1 O.OOOE+OO, O.OOOE+00,-15.092 1 0.132 
5 ,-14.69 I 0.324,0.1131 10.8856, O.OOOE+OO, O.OOOE+OOI-14.689, 0.120 
6 1-15.40 I 0.15410.0814 11.3341, O.OOOE+OOI O.OOOE+OOI-15.4031 0.057 
7 , Ho data for this fleet at this age 
8 1-16.56 , 0.265,0.0000 ,0.91531 O.OOOE+OO, O.OOOE+00,-16.557, 0.098 
9 , Ho data for this fleet at this age 
10 1~15.15 I 0.895 ,o .0000 ,o. 7568, O.OOOE+OO, 0 .OOOE+OOI-15.145 I 0.335 
11 1-16.29 I 0,405,0.0000 ,1.2276, O.OOOE+OO, O.OOOE+OOI-16.2911 0.150 
Fbar SIGHA< i nt.) SIGHA<ext.) SIGHA(overalD Variance ratio 
1.149 0.901E-01 0.743E-01 0.901E-Ol 0.680 
27 
cont'd. 
Table 4. 7 cont'd. 
Hge " 
_fl~tl:t,_ I !~H!"- ~!~ez .. _ I !~DJ,l_ I HB~.l- I !~D~.~- ~l~D!i"- ~1~67. .. _ ~1~ee"- ~1~B~"- , l~~L 
1 1-15.931-15.66,-15.41,-15.571-15.52,-15.70' -15.151·16.061·15.38 '-16' 16 
2 ,-15,401-15,391-15,101-15,411-15,531-16,12,-15,521-16,441-15,421-16,10 
3 1-15.111-14.841-15 .291·14 .811·15 .041-14.47,-15.081-15.22,-15.09,-15.75 
4 1-15.37,-15.56, -15.411·15.331-15.081-15 '711-15.551-15.85 J -14.961-15.07 
5 1-15.281-14 .971·14 .90,-15 .121·15 .181-14.71,-14 .691·15 .491-14.74 '-14 .61 
6 1-16.011-15.571-15.62 J -15.571-15.871-15.48,-15.63,-15.95,-15.53,-15.38 
7, No data for this fleet at this age 
a 1 -17 ,11 1-16 • 62 1 -16 ,15 1 -16 ,19 1 -16 • 54 J -16 o 60 1 -16 • 41 l -19 ,19 1 -16, 35 1 -17 o 57 
91 No data for this fleet at this age 
10 1 No data for thi5 fleet at this age 
11 1 ,-15 o 391-15,571-15,971-15,841 -15,931·16 ,001-16,231-15,92,-15,82 
SUMMARY STATISTICS 
Fleet I rred. I SE(q) IPartialiRaisedl SLOPE 
q I I F I F 
SE I INTRCPT I SE 
Slope 1 1Intrcpt 
-·----- J ............. ___ t ------I------- J ------ J ----------- J ----------- J -------I----·-· 
1-15,66 1 0,31410,0405 11.13751 0,000[+001 
,-15. 79 I 0.37010.0112 ,0.93621 0 .OOOE+OOI 
,-15.11 , 0.326 10.0099 11.2984, O.OOOE+00 1 
,-15.37 I 0.29310.0030 10.50411 O.OOOE+OOI 
,-i4.91 I 0.278,0.0902 10.50521 O.OOOE+OOI 
1-15,62 1 0,172,0,0652 10,5368, O,OOOE+OO, 
7 1 No data for this fleet at this age 
0. OOOE +00 1-15.6561 
0 .OOOE +00 1-15.788 I 
0 . OOOE +00 I -15 .11 0 I 
0 .OOOE+OO 1-15.374 1 
0. OOOE+OO, -14.915 1 
0 .OOOE+OO 1-15.6251 
0.116 
0.137 
0.121 
0.108 
0.103 
0.064 
B 1-17.03 I 0.91810.0000 11.17691 O.OOOE+OOI O.OOOE+OOI··17.0341 0.340 
9 , Ho data for this fleet at this age 
10 1 Ho data for this fleet at this age 
11 ,-15.9~ I 0.163,0.0000 10.6086, O.OOOE+OOI 0.000[+001-15.936, 0.060 
fbar SIGMA<inU SIGMA<ext.) SIGMA<ove.ralD Variance ratio 
0.685 0.898£-01 0.118 0.118 1.721 
Age 5 
.El.e.et.~_,lseL_, 1~ez .... ls~~"- I !~H~"- , !~B§,l_ I 1ses~- I 1~e1 .... ~l5ae.~_ ~lse5"- , l~~Q-
1 ,-16.061-15.56,-16.09' -15.71 ,-15.881·15.52 ~··16.40 1-15.701-16.31,-15.66 
2 1-14,881 ·14 o 731-14,811-14,661-15,10,-14,921-15.401-14,971-16,081-15,06 
3 1-15,701-15 ,251·15 ,60,-15,461-15,461-15,27 ,-15,361·14 ,921-16,21,-16,31 
4 1-15.541-16.21,-15.701-15 .931·15.611-15.921-15.541-15 .821-15.51 '-15. 76 
5 1-15.88,-15.221-15.35 '-15 .231-15.42,-15.33,-14. 751-14.62,-15.15,-14.66 
6 ,-16.661·16.031·15. 751·16.241·16 .241·16 .01 ,-16.411-15.81 1-15.91,-15.53 
71 Ho data for this fleet at this age 
8 I -16.44,-16.181-16.221-!6. 781-15.901-17 .151·16.311-15 .691·16.62,-16 .BB 
9, No data for this fleet at this age 
10, No data for this fleet at this age 
11 I 1-15.281-15.26 '-15. 771·15 .52,-15 .851·15 .611-15.971-15.411-16 .OB 
SUMMARY STATISTICS 
fleet 1 Pred. 1 SE<q),Partial 1Raised, SLOPE 
q I I F ' F 
SE I IHTRCPT I SE 
Slope , 1lntrcpt 
.................. J --................... f ............. _ I -·-••-• I .............. I ............................. 1 ........................... _ 1 ......... --....... J .................. -
1 1-15.91 I 0.29010.0316 10.6085, O.OOOE+OOI 
2 ,-15,19 1 0,38510,0203 10,68021 0,000£+00, 
3 ,-15.59 I 0.44010.0061 ,1.5894, O.OOOE+OOI 
4 1-15.72 I 0.15210.0021 ,0.8106 I 0 .OOOE+OO I 
5 1-15.00 I 0.284,0.0826 ,0.5514, O.OOOE+OO, 
6 1-15.98 I 0.256,0.0458 ,0.49581 O.OOOE+OOI 
7 I Ho data for this fleet at this age 
0 .OOOE+OO, -15.905, 
0 .OOOEtOO 1-15.1951 
0 .OOOE+OO 1-15.592 1 
0,000£+00 1-15,7201 
0 ,000£+00 1-15,003 1 
0.000£+00, -15.979, 
0.107 
0.143 
0.163 
0.056 
0.105 
0.095 
8 1-16.45 I 0.43510.0000 ,1.19901 O.OOOE+OOI O.OOOE+00,-16.4511 0.161 
9 1 No data for this fleet at this age 
10 1 No data for this fleet at this age 
11 ,-15.72 I 0.248,0.0000 ,1.1179, O.OOOE+OO, O.OOOE+00,-15.7211 0.092 
Fbar SIGMA<inU SIGMA<ext.) SIGMA<overalD Variance ratio 
0.778 0.927£-01 0.117 0.117 1.602 
28 
cont'd. 
T a b l e  4 . 7  c o n t ' d .  
A g e  6  
.Elfl~t..~. I  1~eL . •  1~e2..~. I  !SO~.~. I  1se~..~- ,  !~~~..1-, 1~e2..~_ I  !aeL-~1aee..~. I  1~6~..~- ~1~~--
1  , - 1 6 . 3 5 , - 1 5  . 4 3 , - 1 5 .  7 1  ' - 1 6  . 1 1 , - 1 6  . 1 1 , - 1 6  . 3 3 '  - 1 6 . 2 3 , - 1 6 . 1 9 , - 1 6 . 0 2 1 - 1 5 . 9 1  
2  1 - 1 5 . 0 6 1 - 1 4 . 5 4  ' - 1 4 . 3 7  ' - 1 4 . 8 1 1 - 1 4  . 5 6 1 - 1 4 . 7 7 1 - 1 4 . 3 4 1 - 1 4 . 9 0 , - 1 4 . 4 6 '  - 1 5 . 7 7  
3  ,  - 1 6 . 3 4 , - 1 6 . 1 0 , - 1 6 . 3 7 , - 1 5 . 9 0 , - 1 6  . 4 4  , - 1 6 . 6 0  ' - 1 6  . 2 0 , - 1 5  . 5 2 , - 1 6  . 6 2  ' - 1 6  . 5 7  
4  1 - 1 5 . 2 5 1 - 1 6 . 5 8  I  - 1 5 . 8 1  I  - 1 5 . 4 9 , - 1 6 . 2 4 1 - 1 6 . 7 6 1 - 1 6 . 5 4 1 - 1 5 . 0 1  I  - 1 5 . 8 2  I  - 1 5 . 2 4  
5  1 - 1 6  o  7 1 1 - 1 5 1 2 5 1 - 1 5 , 4 3 1 - 1 5 , 2 4 1 - 1 5 , 5 3 1 - 1 5 , 6 7 1 - 1 4 , 6 8 , - 1 4 , 3 9 1 - 1 4 , 4 6 1 - 1 4 , 7 1  
6 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
7 ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8
1  
H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
9 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
1 0 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
l 1  1  1 - 1 5 , 0 9 1 - 1 5 , 6 9 1 - 1 5 , 8 1 1 - 1 5 , 6 8 1 - 1 5 , 0 5 1 - 1 6 , 5 5 1 - 1 5 , 4 9 1 - 1 6 , 3 2 , - 1 5 , 1 3  
S U M M A R Y  S T A T I S T I C S  
F l e e t  
1  
P r e d .  
1  
S E ( q ) , P a r t i a l
1
R a i s e d ,  S L O P E  
q  I  I  F  I  F  
S E  I  I N T R C P T  I  S E  
S l o p e  
1  
1
l n t r c p t  
. . . . . . . . . . . . . . . . . . . . .  I  . . . . . . . . . . . . . . . . . . . . . .  J  . . . . . . . .  , _  . . . . . .  J  . . . . . . . . . . . . . . . . . . . .  J  . . . . . . . . . . . . . . . . . .  I  _ _  . , . _ . . . , _  . . .  . . ,  . . . . . .  . , .  J  . . . . . . . . . . .  _ _ _ _ _  . . , . _  J  - - · - - - - f  - - - - - - -
A g e  7  
1  , - 1 6 . 0 9  I  0 . 1 6 3 1 0 . 0 2 6 1  1 0 . 5 9 6 0 ,  O . O O O E + O O ,  O . O O O E + O O I - 1 6 . 0 9 4 1  0 . 0 6 0  
2  I  - 1 4 .  8 0  ,  0  .  4 1 9  ,  0 .  0 3 0 2  1 1 .  8 9 1 3  I  0  ' O O O E  + 0 0  I  0  .  O O O E  + 0 0 ,  - 1 4  ' 7 9 7  '  0  . 1 5 5  
3  , - 1 6 . 2 8  I  0 . 3 5 0 , 0 . 0 0 3 1  1 0 . 9 5 2 1 ,  O . O O O E + O O I  O . O O O E + 0 0 , - 1 6 . 2 8 1 ,  0 . 1 3 0  
4  , - 1 5 . 8 6  I  0 . 5 5 8 , 0 . 0 0 1 9  1 0 . 3 0 2 2 ,  0 . 0 0 0 [ + 0 0 1  O . O O O E + 0 0 , - 1 5 . 0 6 1 1  0 . 2 0 7  
5  , - 1 4 . 9 2  ,  0 . 4 3 9 , 0 . 0 8 9 9  
1
0 , 5 8 1 2 ,  O . O O O E + O O ,  O . O O O E + 0 0 , - 1 4 . 9 1 8
1  
0 . 1 6 3  
6  ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
7  
1  
H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
9  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
1 0  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
1 1  , - 1 5 . 7 1  I  0 . 5 1 2 , 0 . 0 0 0 0  , 0 . 4 0 1 3 1  O . O O O E t O O I  O . O O O E + O O I - 1 5 . 7 0 9 ,  0 . 1 9 0  
F b a r  S I G H A ( i n t . )  S I G H A < e x t . )  . S I G M A < o v e r a l l )  V a r i a n c e  r a t i o  
0 . 7 1 4  0 . 1 2 5  0 . 1 7 5  0 . 1 7 5  1 . 9 5 8  
_f!~!?t..~_ 'l~§L_ .1~§2..~_ .1~6~..1- '!~fll,_ 1!~2..1- I  !~66..~_1 !~~..1- I!~§§.~_ I  l~fl~.a-11~~2--
1  1 - 1 5 . 7 1 , - 1 5 . 5 4 1 - 1 5 . 6 3 , - 1 5 . 6 6 , - 1 6 . 0 4 1 - 1 6 . 4 7 , - 1 6 . 8 4 , - 1 6 . 2 3 , - 1 6 . 2 4 1 - 1 5 . 7 9  
2  ,  - 1 4 . 4 5 , - 1 4 . 6 1
1
- 1 4 . 0 8
1
- 1 4 . 4 5
1
- H . 3 5
1
- 1 4 . 2 6 , - 1 4 . 8 3 ,  - 1 4 . 8 7
1
- 1 4 . 6 5
1
- 1 4 . 4 9  
3
1  
H o  d a t a  f o r  t h i s  f  1 e e t  a t  t h i s  a g e  
4 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  , - 1 6 1 8 3 1 - 1 5 . 5 2 , - 1 5 . 6 9 1 - 1 5 . 3 6 , - 1 5 . 6 6 , - 1 5 . 7 0 1 - 1 5 . 1 5 , - 1 4 . 7 5 1 - 1 4 . 1 9 1 - 1 4 . 4 9  
6 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
7 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
B ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
9
1  
N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
1 0 ,  H o  d a t a  f o r  t h i s  f l e e t  a t  thi~ a g e  
1 1 ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
S U I 1 M A R Y  S T A T I S T I C S  
F l e e t  
1  
P r e d .  ,  S E ( q )
1
P a r t i a l , R a i s e d
1  
S L O P E  ,  
I  q  I  I  F  I  F :  I  
S E  I  I H T R C P T ,  S E  
S l o p e  ,  
1
l n t r c p t  
- - - - - - - J  _ _ _ _ _ _  . . .  _  ' - - - - - - J  - - - - - - - ,  - - - - - - J  - - - - - - - · - - - ,  _ _  . .  _ _ _ _ _ _ _  . . , .  ,  _ _ _ _ _ _ _  ' - - - - - - -
1 - 1 6 . 1 8  I  0 . 3 4 2 1 0 . 0 2 4 1  ' 0  I  4 5 1 5 1  0  . O O O E + O O ,  o .  O O O E + O O  , - 1 6 . 1 7 6 1  0 . 1 2 7  
1 - 1 4 . 5 6  I  0 . 2 1 2 , 0 . 0 3 8 3  , 0 . 6 2 1 7 '  O . O O O E + O O I  O I O O O E + O O I - 1 4 . 5 5 9 ,  0 . 0 7 8  
,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
4  ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  1 - 1 5 . 0 1  I  0 . 5 0 5 , 0 . 0 8 2 2  1 0 . 3 9 7 1 1  O . O O O E + O O I  O I O O O E + 0 0 , - 1 5 . 0 0 8 1  0 . 1 8 7  
6  1  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
7  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  
1  
H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
9  I  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
1 0  
1  
H o  d a t a  f o r  t h i s  f l e e t  a t  thi~ a g e  
1 1  ,  H o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
F b a r  S I G H A < i n t . )  S I G H A ( e x t  I )  S I G H A < o v e r a l l )  V a r i a n c e  r a t i o  
0 1 5 6 5  0 . 1 7 0  0 1 1 2 5  0 . 1 7 0  0 . 5 4 1  
2 9  
c o n t ' d .  
Table 4. 7 cont'd. 
Hgf; ti 
_flllll1i .. _ .15~! .. _ I !~~2 .. _ ~1~~l-~- I !~B1J_,J~eL , !~fi§ .. _ I 1ae1 .. _ ~lsBe.~_ ~1sa3 .. _ ~l~~t­
I, Ho data for this fleet at this age 
2 ~-14 .981-14.37,-14.331-14.251-14' 07 ~-14 .27,-13.941-14.67,-14.25,-14.22 
3, Ho data for this fleet at this age 
41 Ho data for this fleet at this age 
5 ~-15 .40 '-15 .251-14.92 '-15 .30,-15 .06,-15 .34 '-14 .68 '-14. 42,-14.79,-14.08 
61 Ho data for this fleet at this age 
7, No data for this fleet at this age 
B 1 Ho data for this f 1 eet at this age 
91 Ho data for thi.s fleet at this age 
101 No data for this fleet at this age 
11 1 Ho data for this fleet at this age 
SUMMARY STATISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial 1Raised 1 SLOPE 
q I ' F I F 
SE I INTRCPT' SE 
Slope 1 1lntrcpt 
-------1----•--- I __ .,._..,_ J ---~·---'------1 ... .,. ............ ____ 1-----------I.., ............ -- J --------
Age 9 
1 No data for this fleet at this age 
1-14.26 I 0.196,0.0518 ,0.64721 O.OOOE+OOI O.OOOE+OOI-14.256, 0.073 
, No data for this fleet at this age 
4 1 No data for this fleet at this age 
5 I -14 '76 I 0 '375 I 0 ' 1056 I 0 '34 27 ' 0 'OOOE +00 I 0 'OOOE +00 I -14 '758 I 0 .139 
6 1 Ho data for this fleet at this age 
7 1 No data for this fleet at this age 
8 , Ho data for this fleet at this age 
9 , Ho data for this fleet at this age 
10 1 Ho data for this fleet at this age 
11 , No data for this fleet at this age 
Fbar SIGMA<int,) SIGHA(ext.) SlGMA(overalD Variance ratio 
0.672 0.174 0.261 0.261 2.253 
.Hllll! .. _ .l~aL_, !SH2 .. _ , !~Bl,_ , lSBi..~_ .l~~s .. _ ,1~a2 .. _ , !saz.~_ ~!saa .. _ .!~as .. _, Js~t-
1, No data for thi3 fleet at this age 
2 ,-14.46,-14.331-14.07,-14.27,-14.171-14.37,-13.451-14.58,-14.80,-15.11 
31 Ho data for this fleet at this age 
4, Ho data for this fleet at this age 
5 1-15. 791·14 .551·14 .80,-15 .06,-15 '32,-15.44 ,-14 .01,-14.80 ~-15.32,-15.01 
6, Ho data for this fleet at this age 
7, Ho data for this fleet at this age 
8, Ho data for this fleet at this age 
9, No data for this fleet at this age 
10, No dat.a for this f 1eet ilt this age 
11, Ho data for this fleet at this age 
SUMMARY STATISTICS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE 
q I I F I F 
SE I INTRCP T I SE 
Slope 1 , I ntrcpt 
------- , ________ ·------ '------, ______ , _________ , ___________ , _______ 1-------
, Ho data for thh fleet at this age 
1-14.41 I 0.454,0.0445 ,1.9281, O.OOOE+OO, O.OOOE+OOI-14.410, 0.168 
, No data for this fleet at this age 
4 , No data for this fleet at this age 
5 ,-14.96 , 0.411,0.0865 11.0136, O.OOOE+OO, O.OOOE+00,-14.957, 0.152 
6 1 No data for this fleet at this age 
7 1 No data for this fleet at this age 
8 , No data for this fleet at this age 
9 , Ho data for this fleet at this age 
10 , Ho data for this fleet at this age 
11 , No data for this fleet at this age 
Fbar SIGHA(inU SIGI1A(ext.) SIGHA<overalD Variance ratio 
0.959 0.304 0.320 0.320 1.104 
30 
cont'd. 
Tab 1 e 4 • 8 Total International Fishing t1ortalit~; Rate at Age of GOD in IV between 1%3 and 1990 
l Age! 1983 l 1364 l 1%5 i 19GH ! J.9G7 l 19GB i J.%9 l l~rtO l Er?l I 1972 i Agel 
:---~:---------:---------:---------:--------~:---------}---------:---------:----~----:---------1--~------:-~--: 
1 i 
2 : 
~~ f 
.J I 
4 : 
c : 
,) I 
6 l 
7 : 
B i 
9 ! 
; 10 : 
! 11 I 
I t! I 
0.021t : 
0.523 1 
0.362 : 
0.447 I 
0.450 l 
0.557 I 
0.157 l 
0.767 i 
0.306 : 
0.447 I 
0.447 l 
0.019 : 0.057 : 
0.363 i 0.466 i 
0.574 : 0.655 l 
0.404 l 0.618 l 
0.461 l 0.429 I 
0.592 ! 0.459 \ 
0.580 l 0.465 : 
0.354 : 0.704 : 
0.312 I 0.266 I 
0.462 l 0.4B5 l 
0.462 I 0.465 I 
0.054 : 
O.SH l 
0.625 : 
0.528 : 
0Jt89 l 
0.43{!, l 
0Jt45 I 
0.523 : 
0.?54 I 
0.529 : 
0.529 l 
0.033 l 
0.49it l 
0.'?24 : 
0.531 l 
O.G9G : 
0.596 : 
0.616 l 
0.707 l 
0.375 : 
OSlB l 
0.5?8 : 
O.OttS i 0.021 
0.630 : 0.391 : 
0.?35 I 0.601 l 
0.710 l 0.584 l 
O.G22 l 0.630 l 
0.564 : 0. 701 : 
0.581 l 0.489 : 
0.453 : 0.632 l 
0.768 l 0.408 I 
0 . 598 l 0. 572 I 
0.588 I 0.572 l 
0.110 l 
0,582 l 
0,7SJ. I 
0.578 l 
0.531 : 
0.538 l 
i) .53ft : 
0.323 I 
0.6f~6 l 
0.526 l 
0.52i3 l 
0.0?6 l 
0.882 l 
0.772 i 
O."f13 I 
0.699 i 
0.542 l 
0St4 l 
O.S23 I 
0.693 l 
O.BOS l 
0.606 l 
o. o:3tt : 1 : 
0.897 : 2 l 
0.9J.H i ~l l 
0.667 ! tt i 
O.'rN l 5: 
(),81'{ l 6 l 
0.792 l ? I 
1.0·~-3 l 8 i 
1.242 I 8 ! 
0.923 l 10 l 
O.!l23 i 11 l 
l Agei 1973 l 19H l 19'75 l 1976 l 19'17 : 1878 l 1979 : 1980 l ElBl l 1982 i Agel 
:----1---------~--~-~--~-~---~---~~:---------:~--~-~~--~-~~~--~--~~-~------l----~----r~-~-----~:-~-------·l---~: 
J. i 
•"J I 
-'·I 
'1 I 
J I 
4 l 
5 : 
6 : 
'i' l 
(l I 
U I 
9 : 
10 l 
1' I l : 
0.132 : 
O.'fOB i 
0.853 l 
0.794 1 
0.588 l 
{\ '1i'!'1 l 
1
-), i ,)[ I 
0. !'06 : 
0.556 i 
0.3{t6 j 
0.587 1 
0.587 l 
0.096 I 0.107 I 0.039 l 
0.833 I 0.737 I 0.931 I 
0.681 l 0.787 : 0.830 l 
0.663 l 0.671 l 0.755 I 
0.660 : 0.742 l 0.561 l 
0.550 : 0.668 : 0.786 : 
0.737 I 0.511 l 0.736 l 
0.622 I 0.836 l 0.275 I 
0.930 l 0.867 l 0.796 : 
0.700 I 0.725 l 0.631 I 
0.700 I 0.725 ! 0.631 ! 
0.133 : 
0.862 ; 
0.763 l 
OSlG: 
0.638 : 
0.593 : 
0.'?84 I 
0.758 l 
1.419 i 
0.839 : 
0.839 i 
0.088 l 
1.022 : 
0.862 i 
0. 751 I 
0.890 : 
0.691 l 
0.656 : 
r '" ("' I i), f'fJ I 
0.869 l 
0. 772 I 
O.Tl2 l 
0.116 : 
0.838 l 
0.966 : 
0.579 l 
o:ru : 
0.550 : 
0.639 : 
0.510 l 
0.751 : 
0.831t l 
0.634 : 
0.116 I 
0.859 l 
0.951 : 
1\ '"lfjl"f f 
\J,{,;f ! 
0.611 : 
0 .6!~3 : 
0.788 : 
O.Bit6 l 
0.589 l 
0.7Wt l 
0.704 : 
0.112 l 
1. 003 l 
0.892 I 
0.7:l2 : 
0.880 : 
0.651 : 
0.?38 : 
0.630 I 
(\ '"1'11'. i 
l!,JJJ I 
0.6H4 l 
0.694 l 
i flgel 1983 l 1884 l 1985 l 1986 i !.987 l 1988 i 1989 I 19BO I Agel 
l----1---------l---------:---------:--~------:---------:---------:---------l---------!----l 
1 I 
2 l 
t} l 
... '! 
4 ! 
5 I 
[ ' j i I 
'7 I 
I i 
s : 
9 : 
i 10 1 
: 11 : 
0.137 : 
1.115 : 
1.165 : 
O.B86 l 
0,'(:33 l 
0.788 i 
0.?33 i 
0.836 i 
0.56B l 
0.'?44 ; 
0.7H 1 
0.189 l 
1.003 i 
1.019 ! 
0.803 ! 
O.TN l 
0.810 l 
0.736 l 
().792 l 
1.012 l 
0.825 : 
0.82S l 
0.111 l 
1. O~l6 l 
J..022 l 
o.so·r : 
0.695 [ 
0.!'15 i 
0.761 : 
0.734 i 
0.626 l 
0.706 : 
O.?OH l 
0.233 l 
O.BOS l 
1.038 l 
o.B32 : 
0 .8f}2 : 
0.809 I 
0.340 : 
0.987 l 
0.679 : 
O.B31 I 
0,331 : 
0. 13? : 
0.922 : 
0.82B l 
0.931 l 
0.?78 : 
0.905 ! 
0.936 : 
0.933 l 
1.028 : 
0.916 l 
0.916 I 
0.197 : 
0.920 l 
1.186 : 
0.87it : 
0.797 : 
0.902 l 
0.728 : 
o:NB l 
0.?31 
0.781 : 
0.781 i 
31 
0.113 : 
0.998 l 
0.929 l 
1.036 l 
0.893 l 
0.831 l 
1.202 l 
0.896 : 
0.735 I 
0. 92£~ ~ 
0.92ft : 
0.204 l 1 : 
0.686 : 2 : 
1.150 I 3 l 
0.685 1 4 l 
0. 778 i 5 i 
0, 714 l 6 i 
0.665 : 7 l 
0.673 I 8 I 
0.859 : 9 J 
0' '{58 l 10 l 
0 I 758 l 11 : 
0.183 : 1 l 
1.005 : 2 i 
1.237 ; 3 : 
0.3:35 : 4 l 
0 .?98 : 5 l 
0.885 I G l 
o.no : 7 1 
0.?40 i 8 I 
0.879 l 9 l 
0.815 : 10 : 
0.8i5 : 11 l 
Tab 1 e 4 • 9 Stock Humber::. at Age (1000 15) of COD in IlJ between 1963 and 1990 
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2 I 
3 I 
4 l 
r: 1 
0 ! 
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7 
8 
9 
10 
11 
1815ft3l 
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9965! 
78171 
28781 
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927! 
521 
1Gl 
3521061 3908511 
79634! 1551991 
H271l 39038 l 
130GOl 207411 
52201 71421 
fi·083 : 26941 
1350 l 1848 I 
398! 6131 
3521 2291 
311 211: 
1!1 
!t I 231 
473050: ttG1348 l 18418lf I 
1658151 2034511 2005621 
685981 87634! 87505! 
157921 285921 2S540l 
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1970081 
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4~80! 
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lOttl 
8 1~ 7020 I 
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6?6Yl 
:?.lit 1 i 
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4771 
1'171 
2161 
1594931 1 I 
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85G~51 3 l 
12275) 4 ~ 
55611 5 l 
60141 6 l 
32231 '( i 
9871 H l 
sn: 9 
196: 10 l 
301 lJ. l 
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4 i 
£: I 
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0 I 
7 l 
< I 
il! 
r.J! 
n 1 
J I 
.tO I 
1! I .1. I 
288994! 
692601 
10131 {t \ 
2GG{t41 
t~ I ~""Q I 
.•l:J'-' I 
22081 
2175l 
11861 
28~}1 
1351 
380~ 
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J.13Wtll 
2'P)431 
33628\ 
9858\ 
2'343~ 
865\ 
B791 
5G2l 
l CCI '.J..Ji 
3861 
4262091 
8451'fl 
34865: 
(J3831 
1 {f1861 
{t 1711 
11071 
3391 
3871 
18).1 
.t2U 
1958041 
1720101 
318621 
123651 
3927: 
55321 
17501 
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1201 
1331 
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5861 
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25172: 
l7364i 
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2057! 
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8441 
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801 
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:3651 
173i 
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301': 
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t. J 
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,J 
4 
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1179! 
11''")1 L. f.! I 
1781 
6,5\ 
381 
s:n7S7 1 
105116 i 
480971 
68281 
63081 
lfl421 
8671 
4·64 I 
971 
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361 
1084801 
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•')"!t?,.!l 
;..1.\1 11 
1.35211 
25041 
2383\ 
671l 
3401 
l '''')t fL I 
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485641 
76201 
Lf942\ 
10231 
951tl 
2571 
!1}6_1 
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3&\ 
2438331 
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1744\ 
'17'11 
,)J .j! 
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201 
J.41917l 
955G6i 
56'125: 
46'!91 
1}4151 
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57Bl 
17.0! 
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')!I 
.... fJ..l 
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2879581 
t::•"I'1C•")I 
0i • ...J".U .... I 
268271 
134821 
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1G28l 
'1•-•{j I J.J,;( 
2281 
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1'71 
"t l 
88225 l 1 I 
115579l 2 l 
135011 3 
8254 l 1t I 
39211 5 I 
5361 s ! 
!.)471 7 \ 
831 8 I 
78l 9 I 
18l 10 I 
6: 11 : 
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.l. 1~00S I r, l 
6~j24 i 5 : 
34871 G l 
'f21l '? : 
it551 8 l 
134: 9 i 
481 10 : 
291 .ll l 
Table 4.10.1 Results of RCT3 for North Sea Cod 
_A_ge 
Analysis by RCT3 ver3.1 of data from file : 
CODIV1.RCX 
COD IV RCRTINX2 INPUT VALUES; AGE 1; 1990 IIG 
Data for 13 surveys over 22 years : 1970 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Mininun s.E. for any survey taken as .20 
Mininun of 3 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
1---------- -Regression--------- -I 1-----------Prediction---------1 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std \lAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .91 3.76 .48 .644 18 2.65 6.16 .557 .025 
IYFS2 1.04 3.24 .28 .841 18 2.79 6.13 .326 .072 
EGFSO .51 4.69 .46 .686 11 2.88 6.16 .541 .026 
EGFS1 .85 3.22 .20 .917 12 3.17 5.92 .238 .135 
EGFS2 1.06 3.78 .19 .928 13 1.81 5.71 .217 .163 
SGFS1 1.05 4.10 .14 .964 7 1.89 6.08 .189 .192 
SGFS2 1.01 4.06 .17 .943 8 1.77 5.85 .209 .176 
DGFSO .51 3.75 .35 .793 8 2.87 5.20 .444 .039 
DGFS1 .62 3.40 .24 .901 9 2.87 5.19 .303 .084 
DGFS2 1.18 4.25 .47 .691 10 1.06 5.50 .559 .025 
FRGSF .66 4.22 .38 .747 18 1.65 5.31 .441 .040 
GGFS1 1.66 2.69 .98 .370 6 4.51 10.18 2.624 .001 
GGFS2 1.98 1.65 1.37 .227 7 2.75 7.10 1.877 .002 
VPA Mean = 5.81 .621 .020 
Yearclass = 1989 
1--------- --Regression---------- I 1------ • •• • ·Prediction········· I 
survey/ Slope Inter· Std Rsquare No. Index Predicted Std \lAP 
series cept Error Pts Value Value Error Weights 
IYFS1 .91 3.78 .46 .678 18 1.48 5.13 .546 .030 
IYFS2 1.04 3.22 .28 .848 18 1.63 4.92 .348 .073 
EGFSO .51 4.70 .46 .688 11 1.95 5.69 .543 .030 
EGFS1 .85 3.22 .21 .917 12 1.96 4.89 .265 .126 
EGFS2 1.06 3.79 .19 .931 13 .96 4.80 .238 .156 
SGFS1 1.05 4.10 .14 .964 7 .74 4.88 .202 .217 
SGFS2 1.01 4.06 .17 .943 8 .92 4.98 .225 .176 
DGFSO .51 3.74 .36 .791 8 2.69 5.11 .458 .042 
DGFS1 .62 3.40 .24 .900 9 2.32 4.85 .323 .085 
DGFS2 
FRGSF .66 4.21 .38 .753 18 .47 4.52 .497 .036 
GGFS1 1.65 2.71 .98 .374 6 2.56 6.92 1.469 .004 
GGFS2 1.97 1.66 1.36 .232 7 1.97 5.54 1.743 .003 
VPA Mean = 5.81 .629 .022 
Yearclass = 1990 
I·· ·········Regression········· ·I I·········· ·Prediction·······- ·I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std \lAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .91 3.80 .43 .715 18 1.22 4.92 .534 .065 
IYFS2 
EGFSO .51 4.71 .46 .691 11 1.59 5.51 .556 .060 
EGFS1 .85 3.21 .21 .917 12 2.14 5.03 .265 .266 
EGFS2 
SGFS1 1.05 4.10 .15 .964 7 1.39 5.55 .188 .466 
SGFS2 
DGFSO .51 3.73 .36 .787 8 3.20 5.37 .459 .089 
DGFS1 
DGFS2 
FRGSF 
GGFS1 1.63 2.73 .97 .381 6 2.80 7.30 1.576 .008 
GGFS2 
VPA Mean = 5.79 .639 .046 
Yearclass = 1991 
I······--- ··Regression-·-····--- I I········ ···Prediction········· I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 
IYFS2 
EGFSO .50 4.71 .47 .694 11 3.90 6.68 .611 .532 
EGFS1 
EGFS2 
SGFS1 
SGFS2 
DGFSO 
DGFS1 
DGFS2 
FRGSF 
GGFS1 
GGFS2 
VPA Mean = 5.78 .651 .468 
Year Weighted Log Int Ext Var VPA Log 
Class Average \lAP Std Std Ratio VPA 
Prediction Error Error 
1988 333 5.81 .09 .09 1.15 
1989 140 4.95 .09 .07 .61 
1990 216 5.38 .14 .13 .86 
1991 520 6.25 .45 .45 1.02 
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T a b l e  4 . 1 0 . 2  R e s u l t s  o f  R C T 3  f o r  N o r t h  S e a  C o d  
A g e  2  
A n a l y s i s  b y  R C T 3  v e r 3 . 1  o f  d a t a  f r o m  f i l e  :  
C O O I V 2 . R C X  
C O O  I V  R C R T I N X 2  I N P U T  V A L U E S ;  A G E  2 ;  1 9 9 0  I I G  
D a t a  f o r  1 3  s u r v e y s  o v e r  
2 2  y e a r s  :  1 9 7 0  - 1 9 9 1  
R e g r e s s i o n  t y p e  =  C  
T a p e r e d  t i m e  w e i g h t i n g  a p p l i e d  
p o w e r  =  3  o v e r  
2 0  y e a r s  
S u r v e y  w e i g h t i n g  n o t  a p p l i e d  
F i n a l  e s t i m a t e s  s h r u n k  t o w a r d s  m e a n  
M i n i l 1 1 l l l l  S . E .  f o r  a n y  s u r v e y  t a k e n  a s  . 2 0  
M i n i l 1 1 l l l l  o f  
3  p o i n t s  u s e d  f o r  r e g r e s s i o n  
F o r e c a s t / H i n d c a s t  v a r i a n c e  c o r r e c t i o n  u s e d .  
Y e a r c l a s s  =  1 9 8 8  
1 - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - 1  1 - - - - - - - - - - - P r e d i c t i o n - - - - - - - - - I  
S u r v e y /  S l o p e  
I n t e r -
S t d  R s q u a r e  N o .  
I n d e x  P r e d i c t e d  S t d  \ l A P  
S e r i e s  c e p t  E r r o r  P t s  
V a l u e  V a l u e  E r r o r  
l l e i g h t s  
I Y F S 1  . 8 8  2 . 8 8  . 4 7  . 6 5 1  1 8  
2 . 6 5  5 . 2 1  . 5 3 7  
. 0 2 9  
I Y F S 2  1 . 0 4  2 . 3 0  . 3 2  . 8 0 2  1 8  2 . 7 9  
5 . 2 0  . 3 6 5  
. 0 6 2  
E G F S O  . s o  3 . 7 6  . 4 5  . 6 8 0  1 1  
2 . 8 8  5 . 2 1  . 5 3 9  . 0 2 9  
E G F S 1  . 8 5  2 . 2 9  
. 2 3  . 8 9 8  
1 2  
3 . 1 7  4 . 9 7  . 2 6 4  
. 1 2 0  
E G F S 2  1 . 0 6  2 . 8 6  . 2 1  . 9 0 7  1 3  1 . 8 1  
4 . 7 7  . 2 4 5  . 1 3 9  
S G F S 1  1 . 0 1  
3 . 1 9  
. 1 6  . 9 5 1  
7  
1 . 8 9  
5 . 1 0  . 2 1 1  . 1 8 7  
S G F S 2  
. 9 6  3 . 1 8  . 1 5  . 9 4 8  
8  1 . 7 7  
4 . 8 8  . 1 9 0  . 2 0 8  
D G F S O  . 4 9  2 . 8 5  
. 3 6  
. 7 7 1  
8  2 . 8 7  
4 . 2 6  . 4 5 3  . 0 4 1  
D G F S 1  . 6 1  2 . 4 9  . 2 5  
. 8 8 9  
9  
2 . 8 7  4 . 2 5  . 3 1 5  
. 0 8 4  
D G F S 2  
1 . 1 7  
3 . 3 1  . 4 8  . 6 7 5  1 0  1 . 0 6  
4 . 5 6  . 5 6 8  
. 0 2 6  
F R G S F  . 6 4  3 . 3 3  . 3 5  . 7 6 6  1 8  
1 . 6 5  4 . 3 9  . 4 1 1  
. 0 4 9  
G G F S 1  1 . 5 8  1 . 8 6  . 9 4  . 3 7 0  6  4 . 5 1  
9 . 0 0  2 . 5 0 0  
. 0 0 1  
G G F S 2  
1 . 9 7  . 7 1  
1 . 3 8  
. 2 1 1  7  2 . 7 5  
6 . 1 3  1 . 8 8 2  
. 0 0 2  
V P A  M e a n  =  4 . 8 8  
. 6 0 9  . 0 2 2  
Y e a r c l a s s  =  
1 9 8 9  
I - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - I  
I - - - - - - - - - - - P r e d i c t i o n - - - - - - - - - I  
s u r v e y /  S l o p e  
I n t e r -
S t d  R s q u a r e  N o .  
I n d e x  P r e d i c t e d  S t d  \ l A P  
S e r i e s  c e p t  E r r o r  P t s  V a l u e  V a l u e  E r r o r  
W e i g h t s  
I Y F S 1  . 8 9  2 . 8 9  . 4 5  . 6 8 0  1 8  
1 . 4 8  4 . 2 1  . 5 3 2  . 0 3 4  
I Y F S 2  1 . 0 5  2 . 2 7  . 3 2  . 8 0 7  1 8  1 . 6 3  3 . 9 8  
. 3 9 3  . 0 6 2  
E G F S O  . 5 0  
3 . 7 7  
. 4 6  . 6 8 3  
1 1  
1 . 9 5  4 . 7 4  . 5 3 9  
. 0 3 3  
E G F S 1  . 8 5  2 . 2 8  . 2 3  . 8 9 8  1 2  
1 . 9 6  
3 . 9 4  
. 2 9 3  . 1 1 2  
E G F S 2  1 . 0 5  2 . 8 6  
. 2 1  
. 9 1 0  
1 3  
. 9 6  3 . 8 7  . 2 7 1  
. 1 3 1  
S G F S 1  1 . 0 1  3 . 1 9  . 1 6  . 9 5 1  
7  
. 7 4  3 . 9 4  . 2 2 7  
. 1 8 8  
S G F S 2  . 9 6  3 . 1 8  . 1 5  . 9 4 9  8  . 9 2  
4 . 0 6  . 2 0 4  . 2 3 2  
D G F S O  . 4 9  2 . 8 4  . 3 6  . 7 6 8  8  2 . 6 9  4 . 1 7  
. 4 6 8  . 0 4 4  
D G F S 1  . 6 1  
2 . 4 9  
. 2 5  . 8 8 8  
9  
2 . 3 2  3 . 9 1  
. 3 3 6  . 0 8 5  
D G F S 2  
F R G S F  . 6 4  3 . 3 2  . 3 5  . 7 7 2  1 8  . 4 7  3 . 6 2  
. 4 6 2  . 0 4 5  
G G F S 1  1 . 5 7  1 . 8 8  . 9 3  . 3 7 5  6  2 . 5 6  5 . 8 9  1 . 3 9 9  
. 0 0 5  
G G F S 2  1 . 9 5  
. 7 3  
1 . 3 6  
. 2 1 6  7  
1 . 9 7  4 . 5 8  
1 . 7 4 6  . 0 0 3  
V P A  M e a n  =  4 . 8 7  . 6 1 7  
. 0 2 5  
Y e a r c l a s s  =  1 9 9 0  
1 - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - I  
I - - - - - - - - - - · P r e d i c t i o n - - - - - - - - - I  
S u r v e y /  S l o p e  
I n t e r -
S t d  R s q u a r e  
N o .  I n d e x  P r e d i c t e d  
S t d  \ l A P  
S e r i e s  
c e p t  
E r r o r  
P t s  V a l u e  V a l u e  
E r r o r  
W e i g h t s  
I Y F S 1  . 8 9  
2 . 9 0  
. 4 2  . 7 1 1  
1 8  1 . 2 2  3 . 9 9  . 5 2 8  . 0 7 4  
I Y F S 2  
E G F S O  
. 5 0  
3 . 7 8  . 4 6  
. 6 8 7  
1 1  1 . 5 9  4 . 5 7  . 5 5 0  . 0 6 8  
E G F S 1  
. 8 5  
2 . 2 8  . 2 3  
. 8 9 8  
1 2  2 . 1 4  4 . 0 9  
. 2 9 1  . 2 4 2  
E G F S 2  
S G F S 1  
1 . 0 1  
3 . 1 9  . 1 6  
. 9 5 1  
7  1 . 3 9  4 . 5 9  
. 2 1 1  
. 4 6 2  
S G F S 2  
D G F S O  
. 5 0  
2 . 8 3  . 3 7  
. 7 6 4  8  3 . 2 0  4 . 4 2  
. 4 6 9  . 0 9 3  
D G F S 1  
D G F S 2  
F R G S F  
G G F S 1  1 . 5 5  
1 . 9 1  
. 9 2  . 3 8 1  
6  
2 . 8 0  
6 . 2 6  1 . 5 0 1  . 0 0 9  
G G F S 2  
V P A  M e a n  =  4 . 8 5  
. 6 2 7  . 0 5 2  
Y e a r c l a s s  =  1 9 9 1  
1 - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - I  1 - - - - - - - - - - - P r e d i c t i o n - - - - - - - - · I  
S u r v e y /  S l o p e  I n t e r - S t d  R s q u a r e  N o .  I n d e x  P r e d i c t e d  S t d  \ l A P  
S e r i e s  c e p t  E r r o r  P t s  V a l u e  V a l u e  E r r o r  W e i g h t s  
I Y F S 1  
I Y F S 2  
E G F S O  
E G F S 1  
E G F S 2  
S G F S 1  
S G F S 2  
D G F S O  
D G F S 1  
D G F S 2  
F R G S F  
G G F S 1  
G G F S 2  
Y e a r  
C l a s s  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
. 4 9  3 . 7 8  
W e i g h t e d  
A v e r a g e  
P r e d i c t i o n  
1 2 8  
5 5  
8 4  
1 9 9  
. 4 6  . 6 9 1  
L o g  
I n t  
\ l A P  S t d  
E r r o r  
4 . 8 5  . 0 9  
4 . 0 2  
. 1 0  
4 . 4 4  . 1 4  
5 . 3 0  
. 4 4  
1 1  3 . 9 0  5 . 7 1  . 6 0 2  . 5 2 8  
V P A  M e a n  =  
4 . 8 3  
. 6 3 7  . 4 7 2  
E x t  
V a r  V P A  
L o g  
S t d  R a t i o  
V P A  
E r r o r  
. 0 9  1 . 0 5  
. 0 8  
. 6 0  
. 1 3  . 7 7  
. 4 4  
1 . 0 0  
3 4  
Table 4.11 Mean Fi5hinH t1ortality , Biomass and Recruitmen1; of GOD in IU between 1963 and 1990 
----------~--~---~--~-------~---------~-----~~~--------~H-~~~----
Mean Fishing Mortality I Biomass l Recruit5 I 
Ages I ~lge:i I 1000 tonnes : t1ge 1 I I 
Z io 8 l 1 to ll 
l Year I H.Gon l Di::.c l By-cat l Total l Bp St lY.C.lMillionl 
:------:--------l--------:--------:-------:-------:----:-------1 
l 1%3 l O.liSG l 0.000 l 0.000 : 4.l9 I 140 l 52 : 1B2 l 
i 1%4 : o.rn: 0.000 : 0.000 : 50'7 l 155 l 63 i '~Cl') I \J•JI... i 
: 1955 : 0 '[)<~2 l 0.000 l 0.000 : GH l 1~14 l G~· l 391 l 
I 1 QI'C. I 
t ;. •. Jt/u 1 0.513 : 0.000 ! 0.000 ! 813 : 219 l 65 : 478 l 
: J.mrr: O.f)Ofl l 0.000 I 0.000 : 8'13 l 237 : 66 : 461 l 
: 1968 : 0.614 : 0.000 l 0.000 ! 74'1 l 245 : 6'7 : 184 ! 
l .t9G~l l (),[j'([) l 0.000 : 0.000 : ~i88 : 7.4:l l G8 I l~rt : 
: 1~170 l 0.557 l 0.000 l 0.000 : 915 i 263 l G9 l '130 l 
l 19'(1 : O.f!'l2 l 0.000 I 0.000 : 1102 I 281 l 'f(l l Bft l 
l 19'(2 l 0.83'( l 0.000 I 0.000 I 755 I 21? l 71. l 153 l 
: .urn : 0.'(05 l 0.000 l 0.000 I 603 l 194 l '(2 l 289 : 
l 1974 l 0.680 l 0.000 l 0.000 l 561 l 210 l ?3 I 232 l 
I 19'?5 I 0.707 l 0.000 : 0,000 I G21 l 188 I '14 l 1f26 l 
: j.9'76 : 0.696 l 0.000 I 0.000 I 525 l 162 l 75 l 196 l 
I 1871' I 0, 'i'05 I 0.000 I 0.000 I '112 I 142 I 'r6 I '126 I 
l 19?8 l 0.802 l 0.000 l 0.000 l 709 l H3 l ?7 l 42ti : 
l 19'?9 l 0.685 : 0.000 l 0.000 i ?0!) l 14B l ?8 I 449 : 
l 1980 l 0.781 l 0.000 l 0.000 l 887 l 161 I ?9 l 800 l 
I l:J!H l O.'r?:-i l 0.000 l 0.000 l f'4.t I 1!'4 l 80 : tfl l 
l 1982 l O.B% l 0.000 l 0.000 l '73'? I 168 i 81 l S56 I 
: 1983 l O,(JW l 0.000 l 0.000 l ~j5'( l .l% l 82 l 268 l 
i 1984 I 0.848 l 0.000 : 0.000 l 524 I 116 l 83 l s:J3 : 
l 19B5 l 0 .B2r1 l 0.000 : 0.000 l 4l.t : 107 l 84 I 108 l 
I 1986 l 0.879 l 0.000 l 0.00() l 540 : 9G l 85 l 569 l 
l 198? I O.B90 I 0.000 l 0.000 I 4G9 I 88 l 86 : 24ft : 
l 1988 l 0.879 I 0.000 l 0.000 l 3'Y' ! .r..lt 79 l 8? l 142 l 
l 19B9 l 0.977 l 0.000 l 0.000 i :l8:5 : 'i'3 l 88 : 316 I 
l 1.890 l 0.749 : 0.000 l 0.000 l 316 l 66 l 89 t 140 l 
l-~-------------~----------------------------------------------1 
l Ad t-mean recruits a·/; age 1 for period 1963 to 1990 l 381 l 
I Geom-mean recruits at age 1 for period 1963 to 1990 l 32'( I 
-----------------~----------------~--------------------------·---
3S 
Table 4. 12 Input for catch predi et ion of GOD in It) 
1990 Values used in Prediction 
Stock and Fishing Mortality F at age , Mean Wt. and Propn. Retained by Consumption Fishery 
1-------------------------------·---------------------------------------l 
8ccl.l ed metm F Mean values for period 1986 to 1990 
l Agel Stock 
Number 
Fishing Mortality 1~J86 to 1990 
1 H.Con. I Disc 1 
Mean Weight (Kg.) l Prop. l 
1 H.Gon. I Disc I Ind Ind I H.Con. I Disc I Ind : Stock I Ret. l 
l----l----------l--------:--------l--------l--------l--------l--------:--------l-----~--:--------:--------:-------1 
1 : 140000 I 0.159 l I 0.000 1 0.142 I 
lj I 128000 I 0.847 I I 0.000 I 0.760 l i. I 
1) I 
J I 1372:l I l.l:ll I I 0.000 I 0.917 I 
4 I 8265 I 0.683 I l 0.000 I 0.781 l 
5 i 3B21 I O.rf8 I I 0.000 I 0.733 I 
G I 536 I 0.?14 I l 0.000 I 0.757 I 
., I 
I I 547 l 0.66S I I 0.000 1 0.784 I 
8 I 83 I 0.672 i : 0.000 l 0.760 1 
8 I 76 l 0.959 : I l 0 .'l1t J. I I 
I 10 l 18 ! 0.758 : I l 0.755 I l 
I .tl I fJ I 0.758 I I I 0. 75~; I I 
l Mean F I 
l Unsealed I 
I Scaled 
Age 2 to 8 IAge 1 11 
0.784 1 0.000 I 
Age 2 to 8 
0.875 
0.784 
Recruits at age 1 in 1991 : 216000 
Recruits at age 1 in 1392 = 323759 
Recruit5 at age 1 in 1983 : 323759 
Recruits at age 1 in 1994 : 323759 
1 0.000 I 0.627 1 
I 0.000 I 0.932 I 
I 0.000 I !.933 1 
: 0.000 i 3.632 l 
I 0.000 1 5.940 I 
I 0.000 I 8.099 I 
I 0.000 I 9.922 I 
I 0.000 I 11.312 I 
I I 12 .'?46 l I 
I 0.000 I 14.562 I 
I 0.000 1 14.913 I 
!Age 1 ll 
l 0.000 I 
l 0.000 I 
M al: t1ge and propttion matute at '::lf}e cH'e 1:15 shown in Table -·~ .... 3_ 
Hean F for ages 2 to B in 1990 for human consumption landings + discards~ 0.784 . 
1 0.330 1 0.627 I 1.000 I 
: 0.808 l 0.932 : 1.000 : 
j 2.182 j 1.933 : 1.000 : 
l 4.879 ! 3.632 I 1.000 1 
I 7. 051 I 5. 9'f0 I 1. 000 I 
I 8.655 I 8.099 l 1.000 l 
I 10.737 I 9.922 I 1.000 I 
I 11.000 I 11.312 I 1.000 I 
I I 12.746 I 1.000 I I 
I 13.000 I 14.562 I 1.000 I 
I 14.000 I 14.913 I 1.000 I 
Human consumption + discard F-at-age values in prediction are mean valuea for the period 1986 to 1990 
rescaled to produce a mean value of F for ages 2 to B equal t;o that for 1990 
Mean F for ages 1 to 1 in 1990 for small-mesh finherien : 0.000 . 
Industrial fishery F-at-age in the prediction are averages for the period 1986 to 1990 . 
rescaled to produce a mean value of F for ages 1 to 1 equal to that for 1990 
Values of N in 1990 from !JPA have been overtnritten 
for the following ages~ .... 
Age 
At~e 
\)alues of F for these ages in 1390 from UPA have been overwritten 
with scaled mean values used for predictions for 1991 onwards 
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T a b l e  4 . 1 3 . 1  P r e d i d e d  C a t c h e s  a n d  8 i o . m a s 5 e 5  (  1 0 0 0 ' s  o f  t o n n e s  )  o f  C O D  i n  I V  . \ 9 9 1  t o  19~12 
Y e a r  
1 1 9 [ ) 0  1 1 9 9 1  l  
J . 9 9 2  
- - - - - - - - - - - - - - - - - - - - - - - - - - - l - - - - - l - - - - - : - - - - - l - - - - - l - - - - - : - - - - - l - - - - - l - - - - - i - - - - - l - - - - - l - - - - - 1  
l  B i o m a s s  1  J a n  o f  Y e a r  
T o t a l  I  3 1 6  I  3 1 1  I  3 8 6  I  3 8 6  l  3 8 6  I  3 8 6  I  3 8 6  I  3 8 6  I  3 8 6  I  3 8 6  I  3 8 6  I  
S p m m i n n  
6 6  l  6 4  l  6 6  :  6 6  l  6 6  I  6 6  I  6 6  I  S G  I  6 6  I  6 6  i  6 6  I  
l  M e a n  F  
~~ 
I  H u m a n  C o n s .  
I  S m a l l - m e s h  
2  t o  8  1 0 . 7 8  1 0 . 7 8  1 0 . 0 0  1 0 . 1 6  1 0 . 3 1  1 0 . 4 7  1 0 . 6 3  1 0 . 7 8  1 0 . 9 4  1 0 . 0 0  1 0 . 0 0  I  
1  t o  1  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  l  
I M e a n  F ( Y e a r ) / M e a n  F C 1 9 9 0 )  
H u m a n  C o n s u m p t i o n  
S m a l l - m e s h  F i s h e r y  
I  C a t c h  w e i g h t ;  
H u m a n  C o n s u m p t i o n  
Di;:.card~i 
S m a l l - m e s h  F i s h e r i e s  
T o t a l  l a n d i n g s  
T o t a l  c a t c h  
i  B i o m a s s  1  J a n  o f  Y e a r ' +  1  
T o t a l  
S p a w n i n g  
I  
I  
l  F O  .  . t  I  Fm,::~x l  
1 1 . 0 0  1 1 . 0 0  1 0 . 0 0  1 0 . 2 0  1 0 . 4 0  1 0 . 6 0  1 0 . 8 0  1 1 . 0 0  1 1 . 2 0  1 0 . 0 0  1 0 . 0 0  I  
l . t . O O  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 0 . 0 0  1 0 . 0 0  :  
l  1 0 4  :  l O O  I  0  :  2 8  :  
£ : f j  I  
' { 3  :  
9 1  :  1 0 8  i  1 2 3  :  
r ;  1  
r  '  · J i - l  
! )  i  . )  l  
:  0  :  0  I  
0  :  
0  :  
0  :  
0  I  0  l  0  l  0  I  0  I  
( )  :  
I  
{ \  I  
0  i  
{ \  i  
0  ~ 
0  l  
{ \  :  
( l  I  
0  i  0  I  
0  I  0  i  I  V  l  v  I  , 1  I  
"  I  
I  H H  I  1 0 0  i  
0  :  2 8  :  
~!2 I  
' { 3  :  
~Jl :  1  0 8  :  1 2  3  :  
0  l  
0  :  
l  1 0 4  I  1 0 0  I  
0  !  
J '  
2 8  i  
5 ' }  I  
i  . .  i  7 3  i  9 1  l  l O B  I  1 2 3  l  
( i  I  
· J  I  
0  I  
l  3 1 1  :  3 8 6  I  5 8 9  l  5 4 8  I  5 1 3  l  4 8 3  :  4 5 7  I  4 3 4  I  4 1 4  I  0  l  0  I  
I  6 4  I  6 6  l  1 4 3  I  1 2 3  l  1 0 6  I  9 1  l  7 9  I  6 8  l  5 9  I  0  I  0  I  
H t o c k  a t  s t a r t  o f  a n d  c a t c h  d u r i n g  1 9 9 1  
S t o c k  a t  s t a r t  o f  a n d  c a t c h  d u r i n g  1 9 9 2  
f o r  F C 1 9 9 2 >  :  F C 1 9 9 1 )  
I  A g e l  S t o c k  N o  I  H . C o n s  I  D i s c a r d s !  B y - c a t c h !  T o t a l  I  I  A g e l  S t o d <  N o  I  H . C o n a  l  O i 5 c a r d 5 l  B y - c a t c h !  T o t a l  I  
l----:------------:-----~----:---------:---------:---------1 
l - - - - ! - - - - - - - - - - - - : - - - - - - - - - 1 - - - - - - - - - l - - - - - - - - - : - - - - - - - - - l  
1  I  2 1 G O O O  l  1 H 9 0 2  l  
I  
. l  l  1~1903 :  :  
1  :  
n : m ) 9 :  
2 9 8 3 0  i  
I  
f i  I  
2 9 8 3 2  I  
l  
I  
1 .  I  
2  :  
5 3 G ? 7  l  
2 4 5 3 5  :  
I  
0  l  
2 4 8 3 8  :  
I  
2  I  
8 4 1 B ' r  :  
3 8 8 3 7  :  :  1  !  3 8 6 : 3 ' 1  I  1  
j  
: J  I  
3 8 G 5 ' i '  I  20~l.t3 :  
I  
0  I  2 0 9 1 3  I  
I  
f )  I  
1 7 t ) ! J 3  I  
9 S ' i 2  l  
I  
0  I  
% ' i 2  I  I  
I  
. . )  I  
I  
4  :  3 H 8  l  1 ? 1 G  I  
I  
( ' !  I  
1 7 1 7  I  
l  
U  I  
1 2 0 4 0  :  
r j 9 9 3  1  
I  
0  :  
! : ; Q I H )  I  
i  
· . t  I  
I  
'  I  
I  
- . J - . . J · J d  I  
r :  '  
: l C f l E  I  
. t G 2 8  l  
I  
0  :  
. 1 . 6 2 8  :  
I  
r  '  
1 2 D 2  I  6 J . G  I  
I  
0  i  G 1 G  l  
. .  1  I  
I  
I  . J  I  
I  
r  1  
1 4 ' 7 5  i  
' 7 1 9  :  
I  
0  I  
7 1 9  :  
l  
8  l  
1 3 4 4  :  
s e c ;  !  
I  
0  :  G 5 5  :  
I J  !  
I  
I  
J  i  . . J \ J  i  I  
?  :  
2 1 5  :  1 0 1 '  i  
l  
0  i  
. l O ' i '  l  
I  
, . ,  I  
E i G ' r  l  
f l Q . - 1  I  
I  
0  I  
2 B 3  l  I  
f  I  
/ . . t , J . J  l  
I  
B  l  
2 3 0  l  
1 1 . 3  I  
I  
n  '  
1 . 1 3  l  
I  
0  I  
8 0  l  
3 9  :  
I  
0  I  
3 9  :  I  
· J  I
I  V  i  
i  
! ]  :  
3 5  :  
1 ' 1  I  
l  
I  
l ' ? l  
l  
8  :  8 8  l  
{ L ' )  t  
l  
I  
l f 2  l  
. I  I  I  I  
u . .  I  
l  
1 0  I  2 4  :  
1 2  I  
I  
0  l  
j ' i  l  
:  1 0  :  
l h .  !  
7  I  
I  
0  :  
' 1  I  
i  
t - f . .  I  
'  '  
I  
I  i  
. l l  l  ' f  :  3  i  
I  
0  l  3  :  :  1 1  :  1 2  l  
h  I  
I  
0  l  G  l  I  
- I  
I  
l - - - - l - - - - - - - - - - - - : - - - - - - - - - : - - - - - - - - - 1 - - - - - - - - - l - - - - - - - - - l  
:----1------------:---------~-------~-!---------~---------: 
I  W t :  I  : J J . 0 6 3 6  i  
1 0 0 3 6 1  :  0  i  
( )  I  
! . .  I  
1 0 0 3 ( ) 3  I  I  h H ;  I  
: J 8 G 0 5 4  l  1 o n l . l ' f '  :  0  I  
r )  I  
! . .  I  
. l . O ' r 9 1 9  :  
----------------------------------~·---------------------~--
. . .  - . . . .  . - .  . . .  - . - · - - - ·  . . . .  - · - . - - • ·  . .  - ·  . . .  - - . . .  - . . . . . . . . .  -·---·----··----------·--·--~ . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . .  
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Table 4.13.2 Predicted Catche5 .:md Bioma5se.s ( 1000's of i:onne5 ) of COO in I!J 1991 to 1992 
Year 
Wl~~D l19D J. I 1992 
--------------------------~!-----l-----!-----:---~-:~-----:-~---:-----!-----!-----l----~f-----1 
l Biomass 1 Jan of Year 
Total 
Spawnir~ 
I Mean F Ages 
I 316 I 311 I 419 l 419 l 419 i 419 I 419 I 419 I 419 I 419 I 419 I 
66 I 64 I 84 : 84 l 84 I 8(( ! I I fN I B'f I 81t I fN I B•i I 
I Human Cons. 
I HmaJ..l-mesh 
2 to 8 10.78 10.55 10.00 !0.16 10.31 10.47 !0.63 10.78 10.94 10.00 10.00 I 
1 to 1 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 I 
:Mean FCYear)/Mean FC1990) I I F0.11 Fma_x: 
Human Consumption 
Small-mesh Fishery 
l Gc:d;ch t~eJ.ght 
Human Con5LI!nption 
D:i.scnrds 
:1.00 10.70 10.00 10.20 10.40 10.60 IO.BO 11.00 \1.20 10.00 10.00 I 
11.00 11.00 11.00 11~00 11.00 11.00 11.00 11.00 11.00 10.00 10.00 i 
: 104 : n: 0 i 32 : 60 : 84 l J.OS l 124 l J.itl l (1 I .t I 0 l 
I 0 : 0 : 0 l (l : 0 : 0 : () l 0 l 0 \ 0 \ 0 : I 
Small-mesh Fisheries l 0 i 0 : 0 : 0 I n , .j 1 () : 0 : 0 : 0 I 0 l 0 : 
Total lendings 
1otal catch 
1 Biomass 1 Jan of Year+l 
Total 
SpawninH 
: l()if : "'"~ I () : 32 : GO l fltf l lOG I 12{f : H.l. I 0 I 0 : ff I 'I 
: 104 : Ti' l 0 : 32 : SO i H4 I lOG : .t24 l 141 l 0 : 0 : 
l 311 I 419 I 632 I 585 l 544 : 509 l 479 l 453 I 430 l 0 l 0 I 
i G4 I 84 l 175 l 150 l 129 l 111 l 96 l 83 l 71 l 0 l 0 l 
Btock at s{:art of and catch during l.991 Btock at start of and catch during 1992 
for F<l992) : F(1991) 
l Agel Stock ~~ l H.Cons : Discard5l By-catch! Total I I A:je: Btock l'io I H .Comi : Oiscm-·ds: By··t:ai:ch: Tob~.l I 
f----:------------:----~----:---~-----l-----~---l---------1 t--~~t------------:---------t---------1---------~----~----l 
.\ : 215000 ! 1 1r lfJG : I 1 t Hlfl'l! I .t t ~l237~:;g : nJB:Jo : I 0 ! 1:98~12 : i i I J.. I 
2 : S3G77 ! J.B970 l I 0 : 18971 : I q ; 87855 i ft0321 l I f : 40322 : I I L I I !. I 
q I 38G5'7 l 161l·12 : l 0 : lfi4.\2 : I :l; 2222:~ : 12022 : I 0 : .l202:2 : ,j I I I 
4 : 3448 : 1329 I I 0 : 132fJ I I tt l 15850 I ?890 : I 0 : r(890 : i I : 
I" I :JUr.l(i: 12~)3 : I 0 : t 11{""•") I I 5 : 16:14 i 7'?9 : I 0 : ?1'9 : ,} I I . l.\)..J I I 1 
;·. I 1475 t 555 : I 0 : ["CC ! I f.; l 16ri4 I 8.1.6 : I 0 : 816 : 0 i I ,).J.J I I i 
'"!I 215 : P" I I 0 l B:3 I I 7 : 711 : ::Js~:_; : I 0 t 3[15 : I I .JJ I I I I 
B l 230 : 8'11 I ('• I 87 : I R I .l02 l 50 : I n I 50 : I } I I .I I I ,; I 
:-1 : 
'l[ I I q I I I .\31 i s l 1.1.1 : ["ol I I I 53 : ~L.I i .... )I I ~·1~1 I i I 
1 10 l '.!.4 l 9 : I 0 I q I : 10 l 1?: 8 : I 0 : 8 I I ..., I I 
: 11 : •:>! q I I 0 : •'}: i 11 : 15 : ''I l 0 l ,_,I I I J I I ... 1 j I I f I 
:----l------------:---------1---------:---------:---------: l---~J-----------~:---------:---------l-~-------1---------: 
i !M:.\ 310636 I 77204 J 0 : 2 \ 'iT?.OG : l I;H; l 418831 : 124400 : 0 : 3 I .t21fif02 : 
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Table 5.1.1 Nominal catch (in tonnes) of COD in Division VIa, 
1980-1990, as officially reported to ICES. 
Country 
Belgium 
Denmark 
Farce Islands 
France 
Germany, Fed. Rep. 
Ireland 
Netherlands 
Norway 
Spain 
Sweden 
UK (England and Wales) 
UK (Isle of Man) 
UK (N. Ireland) 
UK (Scotland) 
Total 
Country 
Belgium 
Denmark 
Farce Islands 
France 
Germany, Fed. Rep. 
Ireland 
Netherlands 
Norway 
Spain 
Sweden 
UK (England & Wales) 
UK (Isle of Man) 
UK (N. Ireland) 
UK (Scotland) 
1980 
57 
272 
3 
5,495 
1 
2,331 
1 
48 
-
-
2,302 
2 
7,603 
17,870 
1985 
48 
7,411 
66 
2,564 
1 
204 
28 
243 
17 
8,032 
1981 
30 
-
-
7,601 
21 
2,725 
40 
-
-
31 1873 
7 
10,339 
23,950 
1986 
88 
5,096 
53 
1,704 
174 
106 
54 
4,251 
1982 
35 
3 
2 
7,160 
8 
3,527 
238 
41 
1 
2,948 
33 
7,969 
21,965 
1987 
33 
4 
5,044 
12 
2,442 
77 
306 
138 
11,143 
1983 
21 
8,140 
205 
2,695 
267 
52 
1,141 
37 
8,933 
21,491 
1988 
44 
1 
11 
7,669 
25 
2,335 
n/a 
186 
184 
46 
8,465 
Total 18,164 11,526 19,199 18,966 
1Preliminary. 
2Includes Division VIb. 
3Including 37 tonnes caught in Sub-area VI. 
4Includes Divisions Vb (EC) and VIb. 
n/a = Not available. 
39 
1984 
22 
7,637 
75 
2,316 
231 
64 
692 
32 
9,483 
20,552 
1989 
28 
3 
26 
3' 6401•4 
281 
n/a 
2001 
nja 
439 
3 
129 
8,942 
1990 
21 
n/a 
3911•2 
nja 
n/a 
1501 
n/a 
379 
93 
7,151 
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Table 5.1.3 Values of Nat.ura.l Mor-t.al~t.v H2~t.e and Proportion 
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· Table 5.1 . 5 T·:•t.a ~ Ir}.:::rr:at.iG·:a 1 ~1•::2n ~je~·;h~. at ?i·}::- cF COD in VIA behJeen 1 '?.66 and 1990 
f A9e~ i%6 1967 19t:~:~ ~969 197~£.. 197i 1972 1cn·1. .,• I '•' 1974 1975 i A9ei 
;----!---------~---------:---------~---------~---------~---------:---------!---------:---------:---------:----: 
0_, :~:~0 0.,E~E.1 
2 : 1. 46f. i.470 
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d I ~ ~dB 
~ I ~-L~V 4.560 
5 ; 4aB68 E:~ i 16 
6 ! e 2 711 7~394 
7 ; 9~250 e=058 
; A·~e ~ i 97£, i977 
0a745 
4 1-.r 
i. ! /(I 
2#766 
4.721 
6.:304 
7.510 
84278 
1978 
!£:, 8fJZ\ 
1.284 
.-, ,-,.-,4 
.:_;::::1L..i 
4=259 
6u 169 
6= :374 
7z928 
1979 
0.. 5~15 
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.-, c.-,.-, 
L:~ ._!._t._:: 
4a 67~:: 
6~016 
7.i20 
r-1 ; r.tn C•, l JiL' 
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; ; .-d 
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4.60i 
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7.729 
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l :1 • .:: / • .) 1 ~ :375 1#166 
2:: ~:~28 3.0~12 2.839 
4.85:3 5.277 4.92:3 
6.4:33 : ..,.-,.-, / ~ ~L.L 7.5i8 
7~~784 8.251 9a:314 
9.6:36 9.3:31 i 0. ~328 
1989 1990 : A9e: 
l l I i 1 i f l ;----~---------~---------~----·-----,---------i---------~----; 
2 
.-. i 
.J 
4 
:::· 
C: 
-; I 
i t 
i"'il ""';oli"A 
l£.!2 ! l ~~ 
1 ~ 21 i 
2. 7!:;5 
4e655 
f:rr ~={36 
r:1 •":u:••j 
·-111' .i_l_:._· 
9.44i 
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2.8B6 
t:' 4-ii:' 
·-~I; 1. "'t._t 
6.993 
8a204 
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0:704 
i ·:u:;rp 
2.425 
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Table 5,1,6 Cod to the West of Scotland. Research Vessel Indices, 
YEAR 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
SWFS1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
0.06 
0.1 
0.18 
-1 
0.15 
0,15 
1. 05 
0.0 
0.45 
0,2 
0,48 
-1 
SWFS2 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
0.62 
0.61 
3.28 
-1 
2.38 
0.69 
1. 62 
6. 49 
0.72 
2.46 
0.54 
-1 
-1 
42 
0.628 
1.18:3 
2.597 
4.:392 
f!~B72 
8;:344 
9.766 
2 
:3 
4 
t:' 
._r 
.~ 
C• 
7 
T a b l e  5 . 1 .  7  
T i t l e  :  W E S T  S C O T L A N D  C O D  
S e p a r a b l e  a n a l y s i s  
f r o m  1 9 6 6  t o  1 9 9 0  o n  a g e s  1  t o  9  
w i t h  T e r m i n a l  F  o f  0 . 8 5 9  o n  a g e  4  a n d  T e r m i n a l  S  o f  1 . 0 0 0  
I n i t i a l  s u m  o f  s q u a r e d  r e s i d u a l s  w a s  2 0 3 . 6 2 4  a n d  
f i n a l  s u m  o f  s q u a r e d  r e s i d u a l s  i s  5 3 . 6 4 8  a f t e r  6 3  i t e r a t i o n s  
M a t r i x  o f  R e s i d u a l s  
Y e a r s  1 9 6 6 / 6 7  1 9 6 7 / 6 8  1 9 6 8 / 6 9  1 9 6 9 / 7 0  
A g e s  
1 /  2  - 0 . 5 9 5  - 0 . 5 1 6  - 0 . 3 8 8  - 2 . 0 4 1  
2 /  3  - 0 . 3 5 1  - 0 . 5 3 4  - 0 . 0 2 8  - 0 . 4 1 3  
3 /  4  - 0 . 4 6 3  0 . 1 0 3  0 . 1 5 3  - 0 . 0 9 1  
4 /  5  0 . 1 9 0  0 . 3 0 5  0 . 2 7 5  0 . 2 1 2  
5 /  6  0 . 5 0 8  0 . 1 0 9  - 0 . 2 5 2  0 . 3 9 6  
6 /  7  - 0 . 1 0 4  - 0 . 1 5 7  - 0 . 0 8 8  0 . 4 4 4  
7 1  8  0 . 0 0 8  - 0 . 1 0 1  - 0 . 0 2 1  0 . 2 2 4  
8 !  9  0 . 8 7 1  0 . 2 0 4  - 0 . 3 2 6  - 0 . 3 8 9  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
W T S  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  
Y e a r s  1 9 7 0 / 7 1  1 9 7 1 / 7 2  1 9 7 2 / 7 3  1 9 7 3 / 7 4  1 9 7 4 / 7 5  1 9 7 5 / 7 6  1 9 7 6 / 7 7  1 9 7 7 / 7 8  1 9 7 8 / 7 9  1 9 7 9 / 8 0  
A g e s  
1 /  2  - 0 . 8 7 1  - 1 . 0 5 9  0 . 3 6 5  0 . 3 6 7  0 . 1 1 2  0 . 2 1 6  0 . 6 8 3  0 . 8 1 3  0 . 5 8 1  - 0 . 2 7 9  
2 /  3  0 . 4 7 3  0 . 1 1 9  0 . 3 1 4  0 . 3 8 6  0 . 1 1 3  0 . 1 3 2  0 . 3 0 6  - 0 . 0 4 7  - 0 . 3 0 3  - 0 . 7 9 8  
3 /  4  0 . 0 7 2  - 0 . 0 8 1  0 . 2 8 1  - 0 . 3 2 9  - 0 . 5 2 0  0 . 1 6 5  0 . 0 0 3  0 . 2 0 4  - 0 . 0 8 9  0 . 0 0 1  
4 /  5  0 . 0 3 7  - 0 . 0 9 3  - 0 . 0 4 1  - 0 . 1 7 4  0 . 0 3 4  0 . 0 3 7  - 0 . 2 4 8  - 0 . 1 2 0  - 0 . 0 1 5  0 . 0 0 7  
5 /  6  0 . 0 2 8  0 . 1 8 3  - 0 . 0 3 0  - 0 . 0 9 1  - 0 . 0 0 3  - 0 . 2 9 4  - 0 . 0 4 5  0 . 1 0 6  0 . 0 1 7  0 . 1 9 5  
6 /  7  - 0 . 0 6 9  0 . 3 6 4  - 0 . 5 2 1  - 0 . 0 4 1  0 . 5 2 7  - 0 . 0 6 4  0 . 1 1 5  - 0 . 3 7 5  0 . 2 8 5  0 . 2 2 1  
7 1  8  - 0 . 3 1 8  0 . 3 6 3  - 0 . 1 4 5  0 . 6 5 2  0 . 5 3 8  - 0 . 1 8 7  0 . 1 8 1  0 . 1 8 3  0 . 2 6 5  - 0 . 0 1 2  
8 /  9  0 . 0 0 3  - 0 . 6 1 1  - 0 . 3 3 4  0 . 0 6 1  - 1 . 0 8 5  0 . 1 7 8  - 0 . 8 4 8  - 0 . 7 4 7  - 0 . 8 9 2  1 . 1 4 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
W T S  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  
Y e a r s  
A g e s  
1 /  2  
2 /  3  
3 /  4  
4 /  5  
5 /  6  
6 /  7  
7 1  8  
8 /  9  
1 9 8 0 / 8 1  1 9 8 1 / 8 2  1 9 8 2 / 8 3  1 9 8 3 / 8 4  1 9 8 4 / 8 5  1 9 8 5 / 8 6  1 9 8 6 / 8 7  1 9 8 7 / 8 8  1 9 8 8 / 8 9  1 9 8 9 / 9 0  
- 0 . 9 6 7  - 0 . 0 4 5  0 . 3 0 1  1 . 1 0 0  0 . 3 0 4  0 . 6 4 6  - 0 . 6 0 6  0 . 8 5 1  1 . 1 9 6  - 0 . 1 6 6  
- 0 . 7 0 3  0 . 5 5 6  0 . 0 9 5  0 . 1 2 1  0 . 1 8 8  0 . 0 1 3  0 . 0 5 1  0 . 0 9 6  0 . 4 3 2  - 0 . 2 1 9  
- 0 . 3 0 4  0 . 4 3 0  0 . 1 5 5  0 . 0 7 9  0 . 0 0 4  - 0 . 1 9 8  0 . 0 6 9  0 . 1 5 2  0 . 3 6 9  - 0 . 1 6 4  
0 . 1 0 2  0 . 0 8 6  - 0 . 0 0 3  - 0 . 1 8 9  0 . 0 2 2  0 . 1 0 3  0 . 0 7 3  0 . 0 4 4  - 0 . 1 4 7  - 0 . 4 9 8  
0 . 5 0 5  - 0 . 3 3 1  - 0 . 0 4 4  - 0 . 2 0 8  0 . 0 3 0  - 0 . 4 2 0  0 . 1 6 8  - 0 . 1 7 8  0 . 0 3 5  - 0 . 3 8 3  
0 . 1 1 4  - 0 . 6 2 5  - 0 . 0 3 2  0 . 0 8 9  - 0 . 1 3 0  0 . 5 5 6  0 . 4 4 6  - 0 . 1 6 3  - 0 . 6 5 7  - 0 . 1 3 4  
0 . 7 5 1  - 0 . 3 9 5  - 0 . 7 2 0  - 0 . 1 3 6  - 0 . 1 1 6  0 . 1 3 0  - 0 . 9 8 5  - 1 . 0 4 2  - 0 . 4 0 9  1 . 2 9 4  
0 . 0 9 6  0 . 1 6 5  0 . 3 7 1  - 0 . 1 8 3  - 0 . 5 8 2  - 0 . 8 7 7  - 0 . 1 8 2  0 . 9 5 2  - 0 . 8 5 7  3 . 8 7 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
W T S  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  
4 3  
W T S  
0 . 2 2 6  
0 . 4 8 5  
0 . 7 2 9  
1 . 0 0 0  
0 . 6 9 7  
0 . 5 2 0  
0 . 3 3 4  
0 . 1 7 2  
Table 5.1.8 Summary of Tuning Statistics for West of Scotland cod. 
VPA Version 2.1 - May 1988 
WEST SCOTLAND COD 
with cpue data from file COD6AEF.DAT 
DISAGGREGATED Qs 
LOG TRANSFORMATION 
NO explanatory variate (Mean used) 
Fleet 1 SCOTRL 
Fleet 2 SCOSEI 
Fleet 3 SCOLTR 
Fleet 4 SCONTR 
Fleet 5 FRAALL 
FLEETS COMBINED BY ** VARIANCE ** 
has terminal q estimated as the mean 
has terminal q estimated as the mean 
has terminal q estimated as the mean 
has terminal q estimated as the mean 
has terminal q estimated as the mean 
Terminal Fs estimated using shrunk Laurec/Shepherd 
Age 1 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial 
q F 
-1--
-15.22 D1'0 0.0012 
2 -14.39 0.948 0.0131 
3 -15.35 0.707 0.0308 
4 -17.22 1.032 0.0129 
5 -16.65 1.260 0.0081 
Fbar SIGMA(int.) 
0.194 0.436 
Age 2 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial 
q F 
-1--
-13.75 0.453 0.005 
2 -13.43 0.616 0.0343 
3 -13.72 0.272 0.1562 
4 -15.81 0.415 0.053 
5 -13.49 0.610 0.1917 
Fbar SIGMA(int.) 
0.618 0.184 
Age 3 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial 
q F 
-1--
-13.39 0.336 0.0072 
2 -13.75 0.448 0.0248 
3 -13.73 0.166 0.1556 
4 -15.96 0.244 0.0456 
5 -12.43 0.403 0.5581 
Fbar SIGMA(int.) 
0.818 0.117 
Age 4 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial 
q F 
-1--
-13.18 0.562 0.0089 
2 -13.63 0.596 0.0281 
3 -13.7 0.207 0.1604 
4 -16.46 0.341 0.0277 
5 -12.26 0.522 0.6567 
Fbar SIGMA( int.) 
0.859 0.155 
Age 5 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial 
q F 
-1--
-13.39 0.922 0.0072 
2 -13.51 0.670 0.0317 
3 -13.65 0.424 0.169 
4 -16.72 0.876 0.0215 
5 -12.37 0.569 0.5874 
Fbar SIGMA(int.) 
0.939 0.274 
Raised 
F 
0.0884 
0.0845 
0.1027 
0.077 
0.1158 
SIGMA(ext.) 
0.672 
Raised 
F 
0.3598 
0.2578 
0.4799 
1.3102 
0.8377 
SIGMA(ext.) 
0.252 
Raised 
F 
0.595 
0.3451 
0.7721 
0.9154 
1.48 
SIGMA(ext.) 
0.154 
Raised 
F 
0.4285 
0.4307 
0.7311 
1.0686 
1.5395 
SIGMA(ext.) 
0.170 
Raised 
F 
0.2598 
0.4527 
0.77 
0.8533 
1.3472 
SIGMA(ext.) 
0.236 
SIGMA(overall) 
0.436 
SIGMA(overall) 
0.252 
SIGMA(overall) 
0.154 
SIGMA(overall) 
0.170 
SIGMA(overall) 
0.274 
44 
Variance ratio 
0.024 
Variance ratio 
1.872 
Variance ratio 
1. 730 
Variance ratio 
1.194 
Variance ratio 
0.742 
cont 9d. 
cont'd. 
Age 6 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial Raised 
q F F 
-1-- No data for this fleet at this age 
2 -13.45 0.827 0.0333 0.378 
3 -13.78 0.764 0.1473 0.4965 
4 No data for this fleet at this age 
5 -12.32 0.715 0.6179 2.4061 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
1.068 0.441 0.590 0.590 1. 788 
Age 7 
SUMMARY STATISTICS 
Fleet Pred. SE(q) Partial Raised 
q F F 
-1-- No data for this fleet at this age 
2 No data for this fleet at this age 
3 No data for this fleet at this age 
4 No data for this fleet at this age 
5 -12.44 0.626 0.5502 1.0994 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
1.214 0.626 0.000 0.626 0.000 
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Table 5.1.11.1 Results of RCT3 for West of Scotland Sea Cod Age 
Analysis by RCT3 ver3.1 of data from file : 
codvia1.tr2 
COD VIa RCRTINX2 INPUT VALUES; AGE 1; 1990 WG 
Data for 2 surveys over 23 years 1969 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
F nal estimates shrunk towards mean 
M nimum S.E. for any survey taken as .20 
M nimum of 3 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I-----------Regression----------I I-----------Prediction---------I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 3.53 8.49 .56 .648 7 .37 9.80 . 750 .292 
SWFS2 1.68 7.67 . 71 .541 8 1.24 9.77 .891 .207 
VPA Mean = 9.27 .572 .502 
Yearclass = 1989 
I-----------Regression----------1 I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 3.51 8.49 .56 .654 7 .18 9.13 .726 .318 
SWFS2 1.66 7.69 .69 .558 8 .43 8.40 .916 .200 
VPA Mean = 9.27 .589 .483 
Yearclass = 1990 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 3.49 8.48 .56 .660 7 .39 9.85 .769 .384 
SWFS2 
VPA Mean = 9.28 .608 .616 
Year Weighted Log Int Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1988 13699 9.53 .41 .18 .21 
1989 8540 9.05 .41 .23 .33 
1990 13332 9.50 .48 .28 .34 
1991 No valid surveys 
48 
Table 5.1.11.2 Results of RCT3 for West of Scotland Cod Age 2 
Analysis by RCT3 ver3.1 of data from file : 
codvia2.tr2 
COD VIa RCRTINX2 INPUT VALUES; AGE 2; 1990 WG 
Data for 2 surveys over 23 years 1969 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
survey weighting not applied 
F nal estimates shrunk towards mean 
M nimum S.E. for any survey taken as .20 
M nimum of 3 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
1-----------Regression----------I I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 4.07 7.95 . 76 .513 7 .37 9.46 1.016 .218 
SWFS2 1.98 6.99 .93 .430 8 1.24 9.45 1.166 .166 
VPA Mean = 8.88 .605 .616 
Yearclass = 1989 
I-----------Regression----------1 1-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 4.04 7.95 .76 .519 7 .18 8.69 .984 .240 
SWFS2 1.94 7.01 .91 .447 8 .43 7.85 1.199 .162 
VPA Mean = 8.88 .623 .599 
Yearclass = 1990 
I-----------Regression----------1 I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 
SWFS2 
Year 
Class 
1988 
1989 
1990 
1991 
4.01 7.95 .77 .526 
Weighted Log lnt 
Average WAP Std 
Prediction Error 
8990 9.10 .47 
5827 8.67 .48 
8588 9.06 .55 
No valid surveys 
7 .39 9.52 1.043 .275 
VPA Mean = 8.88 .642 .725 
Ext Var VPA Log 
Std Ratio VPA 
Error 
.20 .17 
.26 .29 
.28 .27 
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Table 5. 1 • 12 ~1ean F i shi n9 t~or-t.al i t.y Bi omdss. a.nd Rt:crrJi t.ment. of COD ~ ;·, VIA bet.rJeen 1966 and 1990 
ff:eari F ~ ::..h~ rr;! Mort.~,~ i t.y 
l't ---H:::it:'~ Ag~:::s 
2 t.c: 5 1 l.- ; l .... r ... u : 
B~ Ctfnd~:::. 
1 :~00 ton ne:=. 
··- _, .. , .~.1.-;·v.::_f ~M4: t.~ 
!Jil·~ 
t 1:_'1'-
: Year ~ H;ICon ; Disc ' By-cat ; Total ; ~;p St. :Y.C" :Jr1illiotd 
~-·-----!--------!--------:--------~-------!-------!----;-------: 
I 1966 : 
; ,-,~·-, I 
l JC: t t 
;tJ.LO ). ~·:_u_: 
1 i969 
I 1970 
i97i 
r 1972 : 
I i 97:3 
1974 
0~519 
0,5:30 
0~57i 
0.725 
0#55:3 
0~·499 I 
t[;"£,29 
0.000 
0r0Q1@ J 
0.000 
0a000 
0.000 i 
0.000 
0.000 
0dQ100 
0,000 I 
0.000 
0.00~ I 
0.Ql00 I 
0.000 
0:000 
0,544 i 0.000 I 0.000 
0.618 t 0.000 : 0=~00 f 
I i975 : 0e53B 0~r000 1 0.00fi 
! 1976! 0.710 0. 000 ; ~1. 000 t 
i :.977 j 1"11 ..... -,-; 'i.i" r::.~:f j 0.000 0.000 ' 
i 97~:~ 0.6i5 J 0.€100 €1.000 
i 1979 0.e:::9 i 0~ 00€1 0a000 1 
1980 : 0,815 : 0,000 ! 0,000 I 
19Bi i 0.679 ; 0.000 ; 0.000 
19::~2 : 0~ 700 ; 0A 000 i !~~ 000 I 
1 i 9f;J ~ 0. 78} ~ 0 ~ 000 i @ r @Ii0 
: 1984 ~ 0,893 I 0,000 I 0,000 
i i 9E~5 i ~ 022 0. 000 : t!\ 000 
1986 0~ 84El ! 0. 000 • ~1. Qn)0 
19~::7 0.985 : 0.000 : 0.000 : 
i9Be 0.910 : 0.000 l 0.000 
I 1989 .i~0:3:3 0Jr000 ! 0.000 J 
1990 0,809 : 0.000 I 0.000 
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Table 5.1.14 Predicted CoJcches and Bioma511es ( 1000 15 of tonnes) of GOD in ~IA 1391 to 19~j2 
Year 
l1H90 11991 l J.9~l2 
---------------------------l-~---:-----1-----l-----l-----l-----:---~-:-----:-----l-----l-----l 
l Biomass 1 Jan of Year 
Total I 28 ! 33 ~ :5+ l :]4 l 3tr l 34 l 3'~ I 34 i 31f : 3rt l 34 I 
Spawning ! 18 I 19 l 20 : 20 l 20 : 20 l 20 i 20 I 20 I 20 I 20 I I 
i Mean F Ages 
l Human Gons. 
l Small--mesh 
2 to S 10.82 10.82 10.00 10.16 10.33 10.48 IO.GS 10.82 10.98 lO.OO 10.00 l 
1 to 1 10.00 10.00 10.00 10.00 10.00 JO.OO 10,00 10.00 10.00 10.00 10.00 I 
lMean F(Year)/Mean F<1890) I I I ! ! I I I I I FO.ll Fmax\ I I I I I I I I 
Human Consumption 11.00 11.00 ~0.00 10.20 [0,40 10.60 10.80 11.00 11.20 :o.oo 10.00 I 
: Catch weJ.ght 
Human Consumption I 12 l 1'' I 0 : \f ~ ! J ' 
DbcLirds I 0 : 0 1 0 l () : l 
Small-mesh Fisheries l 0 : 0 : 0 : 0 l 
Total landings I 12 : ; 13 i (\I ,j I 4 : 
Total catch I 12 \ fl1 0 l 4 i I ..J I 
I I I ! ! I 
I Biomass 1 Jan of Year+l 
Toi;al I 33 l :34 ~ f)7 : 52 : I 
Spawning I 18 i 20 : 42 l ;rr : ! 
Stock at start of and catch during 1991 
7 I 
I I 
(' I ) I 
r) l 
'7 I 
! I 
I l 
u'' I tl ! 
t\()' 
.jf. I 
10 I 12 l 141 Hi I 0 : 0 l 
0 : 0 : 0 : ,~ i J I 0 : 0 I 
0 l 0 l () l 0 : 0 l 0 : 
.to : 12 : 14 l lS l 0 l 0 i 
.lO l 12 : Hl 16 : 0 I 0 l 
l}2 1 38 : 35 l 32 : 0 : 0 l 
28 : 25 i 22 f 19 l 0 l 0 : 
Stock at start of and c\1tch dud ng 1892 
for FC1992) : FC1991) 
\ iigel Btock No I H.Gon;; I Discards! By-catch! Total ! l Agel Stock No l H.Cons I Oiscardsl By-catchl Total l :-----: ----·--------··-: ---·--·----: -------·--·-: ----·--··--: -··--~----: 
I I 
- i 13:332 : 2052 : : I 2052 ! i 
Q ! 5681 l 24 1~2 : l I 24i}2 I i.. ! I 
:1 ~ ,-,~'>•> I 1882 : I I 1892 : .J • .),,L I I I 
4 : 30? i 166 : I I 168 j I I 
[ I 616 l 31~0 : I I 340 : ._.,I t 
6 I 102 : n: 1 I I CC I I I J~• I I : ~-'· . .' i 
,, ! tr: i B : ~ ! 8 : i j hi I I 
~ --......... ~ -........ ~ ...... - ....... - ........ _. ~ -....... --···---~- i ----~ ... --- i -·"---·----- ~ ... ---·-·---·- i 
l Wt l qr)[('") I !'1r1',!7 I JLJjJ I •~i..~> I (' I .) I ( . •~n0~ I J I lJLLf I 
l----:------------:---------1---------:---------:---------: 
; 1 : 10?2i l WiO i : I 1G50 l i 
i r,. i 9067 l 3H~J? i I : 3B87 i J. ' I 
I ')I 21~58 I 1290 : ; I 1280 : I J I I I 
I {J_ I 12?9 \ 590 : I I 630 l 1 ' I ! ! 
I 5 : 1.0{~ : 57 \ I I 5? : I I I 
i 6 : 202 l 109 l I i 109 : I I i 
! 'i I 40 I 22i I I 22 i I I I I I 
l----J------------~---------1---------:~--------l---------: 
l Wl:. \ 3it108 \ 14'!.134 i j'l I 1/ 1 0 i 142t)t} i 
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Y e a r  
1 1 9 3 0  l l 8 9 . l  i  
1 9 9 2  
----~---·---------~~·---·~----1---~-J--~~~t-----l-~---l-----!-----:-----l-·~---:~-·---~-~---l----~l 
I  B i o m a s s  1  J a n  o f  Y e a r  
T o t a l  
S p a w n i n g  
I  M e a n  F  A g e s  
2 8  l  3 3  I  3 9  I  3 9  I  3 9  I  3 9  :  3 9  I  3 9  i  3 9  I  3 9  I  3 9  l  
1 8  i  1 9  ~ 2 5  ~ 2 5  ;  2 5  j  2 5  ~ 2 5  i  2 5  :  2 5  :  2 5  1  2 5  :  
:  H u m a n  C o n s ,  
l  S m a l l · - m e s h  
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l M e a n  F C Y e a r ) / M e a n  F C 1 9 9 0 )  :  
I  
;  
I  I  
f  
I  
I  i  
l  F 0 . 1 l  F m a x l  
l  
I  I  I  I  I  I  
~hJman C o n s u m p t i o n  
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Table 5.2.1 Nominal catch (in tonnes) of COD in Division VIb, 1980-
1990, as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
Faroe Islands 75 2 77 112 18 
France 1 4 27 97 9 
Germany, Fed. Rep. 136 443 + 195 
Norway 80 134 51 462 373 
Spain - 70 58 42 241 
UK (England and Wales) 1 67 3 163 161 
UK (Isle of Man) 
UK (N.Ireland) 
UK (Scotland) 370 143 157 35 221 
Total 696 863 373 1,106 1,023 
Country 1985 1986 1987 1988 1989 1990 
Faroe Islands - 1 - 31 5 
France 17 5 7 2 2 n/a ... 
Germany, Fed. Rep. 3 - - 3 + ... 1,2 
Norway 202 95 130 195 1481 1191 
Spain 1,200 1,219 808 1,345 n/a n/a 
UK (England & Wales) 114 93 69 56 130 25 
UK (Isle of Man} - - - - 1 
UK (N. Ireland) - 1 - - 3 2 
UK (Scotland) 437 187 284 254 262 739 
Total 1,973 1,601 1,298 1,886 
1Preliminary. 
2Included in Division VIa. 
n/a = Not available. 
Table 6.1.1 Nominal catch (in tonnes) of COD in Division VIId, 
1980-1990, as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
-
Belgium 151 329 251 368 331 
Denmark 
France 3,203 3,707 2,696 2,802 2,492 
Netherlands - 4 1 4 
UK (England and Wales) 160 206 306 358 282 
Total 3,514 4,246 3,254 3,532 3,105 
Country 1985 1986 1987 1988 1989 1990 
-
Belgium 501 650 815 486 173 237 
Denmark - 4 - + + 52,3 
France 2,589 9,938 7,541 8,795 n/a n/a 
Netherlands I I - n/a 1 n/a ... . .. 
UK (England and Wales) 326 830 1,044 867 562 420 
UK (Scotland) - - - - - 7 
Total 3,416 11,422 9,400 10,148 
1Included in Division VIIe. 
2Includes Division VIIe. 3Preliminary. 
n/a = Not available. 
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Table 6.1.6 
COD IN THE EASTERN CHANNEL (70) 
Separable analysis 
from 1976 to 1990 on ages 1 to 5 
with Terminal F = 1.000 on age 3 and Terminal S = 1.000 
Initial sum of squared residuals was 230.844 
Final sum of squared residuals is 56.094 after 51 iterations 
Matrix of Residuals 
Years 1976/77 1977/78 1978/79 1979/80 
Ages 
1/ 2 -4.028 1.989 .600 -.049 
2! 3 .233 .155 .238 -.341 
3/ 4 1.356 -1.266 .400 .229 
4/ 5 .180 -.087 -.663 .289 
.000 .000 .000 .000 
WTS 1.000 1.000 1.000 1.000 
Years 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 
\.Jl Ages 
---:J 1/ 2 .709 -.897 1.351 -.820 .456 -3.076 .955 1.625 1.008 .425 
WTS 
.248 .250 
2/ 3 -.560 .271 -. 720 .135 -.443 .297 .932 -.224 .164 .110 .248 1.000 
3/ 4 -.027 .236 . 111 .998 .038 .379 -1.206 -2.130 .829 .301 .248 .455 
4/ 5 .460 -.180 .387 -.448 .363 .346 .018 .917 -.923 -.411 .248 .860 
.000 .000 .000 .000 .000 .000 .637 .000 .000 .000 .993 
WTS 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Fishing Mortalities (F) 
1976 1977 1978 1979 1980 
F-values 1.0633 1.0972 1. 2411 1.1436 1.1369 
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
F-values 1.0436 .9761 1.2249 .9964 .3913 3.0000 1.5922 1.0958 1.4857 1.0000 
Selection-at-age (S) 
1 2 3 4 5 
s-values .0684 .8933 1.0000 1.3319 1.0000 
Table 6.2.1 Nominal catch (in tonnes) of COD in Division VIIe, 
1980-1990, as officially reported to ICES, where 
available, and Working Group estimates elsewhere. 
Country 1980 1981 1982 1983 1984 
-
Belgium 12 34 42 21 15 
Denmark 6601 
France 798 779 653 567 390 
Netherlands 
UK (England and Wales) 205 222 262 292 236 
UK (Scotland) 
Total 1,675 1,035 957 880 641 
WG Estimate 1,774 1,170 956 906 805 
Country 1985 1986 1987 1988 1989 
-
Belgium 12 8 10 12 19 
Denmark 
- - + + + 
France 359 1,305 1,122 1,758 n/a 
Netherlands 11 661 - n/a -
UK (England and Wales) 243 406 524 840 734 
UK (Scotland) - - - - 2 
Total 615 1,785 1,656 2,610 
WG Estimate 733 1,028 2,699 2,387 1,705 
1Includes Division VIId. 
2Included in Division VIId. 
n/a = Not available. 
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Table 6.3.1 Nominal catch (t) of COD in Divisions VIIb,c,h-k, 
1980-1990 as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
-
Belgium 
Denmark 
France 983 1,465 587 636 946 
Germany, Fed. Rep. 7 
Ireland 782 1,434 1,764 1,192 1,211 
Netherlands 5 - + 80 325 
Norway - - - 4 1 
Spain 17 37 29 28 56 
UK (England and Wales) 1 171 304 41 408 
UK (Scotland) 12 + - - 45 
Total 1,807 3,107 2,684 1,981 2,991 
Country 1985 1986 1987 1988 1989 
-
Belgium 13 3 63 102 229 
Denmark - - +2 +2 
France 1,115 1,599 1,214 2,551 n/a 
Germany, Fed. Rep. - - - - 11 
Ireland 1,176 1,283 1,301 1,256 n/a 
Netherlands 208 1 - n/a -
Norway 22 106 1 2 221,2 
Spain 26 - - - n/a 
UK (England and Wales) 546 455 275 127 137 
UK (Scotland) + 17 19 7 33 
UK (Northern Ireland) - - - - -
Total 3,106 3,464 2,873 4,045 
1Preliminary. 
2Includes Division VIIg. 
n/a = Not available. 
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1990 
86 
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Table 7.1 Nominal catch (tonnes) of HADDOCK in Sub-area IV, 
1980-1990, as officially reported to ICES. 
Country 
Belgium 
Denmark 
Farce Islands 
France 
Germany, Fed. Rep. 
Netherlands 
Norway2 
Poland 
Sweden 
UK (England and Wales) 
UK (N. Ireland) 
UK (Scotland) 
Total 
Country 
Belgium 
Denmark 
Farce Islands 
France 
Germany, Fed. Rep. 
Netherlands 
Norway2 
Poland 
Sweden 
UK (England & Wales) 
UK (N. Ireland) 
UK (Scotland) 
Total 
1Preliminary. 
1980 
1,414 
12,928 
27 
7,407 
2,354 
1,557 
1,191 
59 
1,165 
12,195 
64,058 
104,391 
1985 
719 
23,821 
5 
5,389 
2,796 
3,875 
3,498 
1,942 
13,614 
112,549 
1981 
1,217 
13,198 
46 
11,966 
3,387 
2,279 
2,283 
31 
1,301 
14,570 
82,798 
133,076 
1986 
317 
16,397 
4 
4,802 
1,984 
1,627 
5,190 
1 
1,550 
8,137 
126,650 
1982 
966 
22,704 
6 
15,988 
4,510 
1,021 
2,888 
317 
1,874 
16,403 
107,773 
174,450 
1987 
165 
7,767 
23 
3,889 
1,231 
1,093 
2,610 
937 
7,491 
84,063 
1983 
985 
25,653 
51 
11,250 
3,654 
1,722 
3,862 
150 
1,360 
15,476 
100,390 
164,553 
1988 
220 
9,174 
35 
2,193 
802 
8953 
1,590 
614 
5,537 
84,104 
168,208 166,659 109,269 104,269 
2Figures do not include haddock caught as industrial by-catch. 
3Working Group estimate. 
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1984 
494 
16,368 
8,103 
2,571 
1,052 
3,959 
17 
1,518 
12,340 
87,479 
133,901 
1989 
145 
2,789 
16 
1' 702 1 
447 
328 
1' 664 1 
1,051 
2,704 
137 
53,252 
64,235 
19901 
192 
1,977 
6 
n/a 
714 
n/a 
1,483 
900 
2,093 
11 
34,459 
. Table 7. 2. (mnual bleight and Numbers of Hr~DDOCK cauHht i. n IU behJ&en 1~l71 and 1990 
-----~--~--------------------"··------~~-------------~-~·-------~--~~-----
Weight ( 1000 tonnes ) I Number ( millions ) I 
: Year : Total l H.Con I Disc I By-catl Total : H.Con : Disc l By-cat: 
l------1----~--:-------:~~-----t-------·:------~:-~-----:~---~--:-------l 
1971 : H4 l 23~j i 11'7 i •1•/ I 2G69 : /i"!•') I 1282 : ~} 1 tt ,Jt. I ~l ... c I 
1972 : ')Cl I lfl>i I 1')0 I 30 : nn: {.<')0 I 7SO l C'lf• · ... h)J. I .\.J·.l I <.U I U.\1! ,),/"T 
t•'1rttj f 305 l 179 l liS l 1 j ! 1280 l q.tt8 i G60 l 171 ,\:;\f,j I ~ ! 
1m4 : 364 : F10 l 167 : 48 : 2384 : 3fi7 l .\ODl l 336 
1975 : ;}48: r· .. ,, ~·I I :260 : id l 2%8 : •')C•'J t ...,1\,IL f 1862 : 73({· 
El76 l 3f)8 : 166 : 154 : tJ.O I ''·)I 1631 : 39G l 788 : ft4'l 
l~lrt : 217 l 137 l <"}4 : •'Jl: I B9G l 320 : 226 i 350 d..,.t f 
1.978 : l?f~ l oc i 771 11 : 1030 : 1S7. l 418 : 420 \J~J I 
191.13 : Hl I 83 1 {! ,; f r.<. 1 16 I .!461 : HW I :ZH6 1 sas 
1980 : 21G : 99 : ~)~; : 221 1 1tit7 : 218 : sc:·l : G8? 
1981 : 207 ; I •11\ I l,,<V 1 60 : 17 : 1352 l •')11! f •10(1 i 7HO i. i '+ l i.,,.Jt) I 
1.98:?. : ~'/i/C I .lGG l f{-1 El: 9'71 I 311 : 101 ! 480 !.t.U I I~ I }.l)! l 
J.OO•') I 
,,IU ... • I 2~~8 I 159 l 6C I l.f J 13 i r:r.c l .(.,,\lj I 233 : 389 : 57(~ 
19B4 t 1)1 ") I 128 : ?5 : 10 : 8GG l 2f/ l ltl:?. l 20? /.,J. •• J I 
1985 : 251 ! 159 l (\>" I .. , I ~J? 1 : •lC:G I (t5H : l5Ct \lt1 I b I J\J,,I I 
1988 : 220 : 18G i [-'/I J.(. l 3 : '!CC l I ~.' .. J I 371 l :]08 l ''C j,; 
19B7 l 1 '!•) I 1.<. I 108 : en 1 .J..._I I 6. I I I er•: 1 228 : 334 I gc lJ,,Ij I d 
1988 : 1'71 : ... IJ. 1 105 l G:?. l 6. I 1 I 644 : 254 : 362 : 29 
19B9 : .tO~- : 7G l 26 : •• , f 29G f 1H8 : Ill I 17 L ! J. A.\ I 
1880 i B7l 51 : 'i'J i ')I 3H l 108 l 1:n : H ,J,J I ·.!I 
------------~-~-----------------------------·-------------------~----~---
· .. Table 7. 3 ~ialue;; oi) ~latural Nor tal ity Rate and h'oportion Mat;ure at aHe 
I Age : Nat Mori Mat. l 
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·.Table 7 · 5 Tot:cl.l Ini.:ernat:ional 11ean IJeinht: at flBe ( KH. ) of HADDOCK :ln IV betweHn 1~J71 and 1990 
I ~lF.!e l 1~171 l 1~172 1 1 ~ri'~l : 19H i jt17C i ,~. .•. .11._\ I 197'6 ( 19'77 i 1:mJ: .l~H9 I 1 ~J80 i ~lf:i8: 
1----J---------J---------:---------:---------:---------:---------:---------:---------l------~--:---------:----l 
0 l ().011 
J. l 0 '105 
2 l 0,2<'}7 
:l 1 () .:l52 
(} : {) .505 
5 l 0.8B7 
S i 1.2G'{ 
'1 I j [.:')(, 
1 1 .\ ,,J..rr 
H l 1.337 
9 l 1.27:) 
10 i 1.9f)9 
11 i 1L306 
l ') I •') C(,'l ~ 1- 1 ..; , .._r r .. ..1 
i ~lge l 19t1l l 
0 .02tt 
0.116 
0.2~-2 
f'l 'lOO \/,,}\}(} 
o.sot; 
O.GOG 
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Z.2(tl 
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IOO'i I 
.1 • .J~) L. I 
O.(Wf 
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0.241 
(
11 1Y7•1 
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O.SHS 
0.54B 
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l.,J!.J.,J I 
0.02<'} 
0 .lZ8 
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!\ Of.:'•'j 
·~,o • .. J.J .. J 
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4.152 
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1 oor, t 
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0.241 
0.35G 
0. (tSO 
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1.12lt 
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{', ;11 ·1 
v,v-" ... ' 
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0 Jt01 
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0. () 1 ~1 
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2, 12Ct 
2.868 
l.B49 
1J 0 I 'i 
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0,784 
1.166 
1.441 
1.G72 
l.ftSG 
2, G~14· 
2.164 
1. ~J24 
2.532 
0.022 
0.135 
0 .2~)7 
(), <i.tt8 
0.651 
0.9lf) 
l "IC 
}, I t.J..J 
.\.1G2 
.!..920 
l.TiS 
1.385 
1. ~107 
:l. 77G 
0.010 
0.141 
0.300 
0,488 
0.1370 
0 ont J,uv~ 
.l.0:17 
1.100 
1.BG8 
•1 ,; •'.)[: 
i. .·rt... ... r 
1.972 
2.2H 
2. H1}1 
0.013 
0.14-~l 
0.279 
0,479 
0.668 
0.859 
l. 051} 
1. HO 
1 .84(1-
2 . .!37 
2.193 
1. ~)91 
2.4:14 
0.025 
0 .12!f· 
0.242 
0.3% 
0.612 
0 .86f~ 
1.260 
1.202 
I '7H.\ l.t•A .. ; 
1.52G 
2,ft82 
2.f)32 
'I C'IC 
t .• u: ... J 
Table 7. § Haddock in lhe North Sea. Research lJesse 1 Indices, 
YUWCLASB 
1970 
1971 
1972 
1973 
1974 
1975 
107C. J....Jir...' 
18'0 
1.978 
19'i~J 
1980 
198.! 
l qo'i ,;l~ll_. 
lml3 
1984 
198!) 
198G 
198? 
1888 
1989 
1990 
1991 
IYFS.l 
855 
?ttO 
187 
.\092 
.l1S8 
1"'1 dl 
162 
305 
480 
8~)6 
258 
526 
::J07 
10~17 
229 
l''l[j 
.JI-.,.' 
8H5 
92 
?10 
219 
679 
-1 
IYFS2 
2~39 
~J?l 
110 
385 
S?O 
8tf 
108 
240 
402 
sni 
252 
iHJO 
219 
82fl 
244 
:m; 
E88 
:n 
114 
131 
-1 
-·1 
EGFBO 
-1 
-1 
-1 
-1 
-1 
··1 
4 .. 1 
534.f.l 
358.3 
875.5 
374 
1537.5 
281.3 
831.9 
228.5 
2tt5.9 
266 
22 ,4· 
~li 7 
,_1v, t 
~)4 '3 
281.~) 
2E3,3 
EGFSl 
·-1 
-1 
--1 
·-.t 
-1 
···1 
G6.8 
136.9 
295.5 
523.3 
173.2 
315.5 
218.Z 
599.3 
186.6 
149.7 
281.9 
28.6 
81.7 
65.7 
115.0 
-1 
EGF82 
--1 
·-1 
--1 
--1 
-1 
31~' 1 
26.2 
:}if .6 
1G7.3 
tt39 .1 
?8.8 
108.5 
51.6 
238.2 
44.7 
43' 1 
1.0'1 r; 
J.r..J..J ... J 
H.S 
20.4 
9.6 
·-1 
·-1 
SGFSO 
--1 
-1 
-1 
-1 
-1 
-.t 
·-1 
-1 
-1 
···1 
-1 
-1 
123.5 
220.3, 
87.3 
81.8 
174.7 
2•1 ., r.r 
40.6 
.ii'J •') 
iJ .. f.. 
316.3 
:Hi'.l 
63 
0.008 
0,126 
0.265 
0.405 
0.613 
1.029 
1.278 
1. 43~; 
1.530 
I \lCt' 
.l • t.JI..)\..1 
2.040 
1.802 
2 .43~) 
SGFBl 
-1 
-1 
-1 
···1 
--1 
-· 1 
-1 
-1 
-1 
···1 
··1 
21f8 .8 
181.3 
4:lG. 7 
197.6 
0•1() Q 
.. :..Jl.,._l 
238.3 
trG. i' 
B8.G 
100,2 
170.5 
-1 
0 .02tt 
0 .16~· 
0.217 
0 .41'( 
0.027 
() .1(18 
0.300 
Ci ')7•1 ·'•""i L 
0.589 
O.H7 
1.283 
l.4N 
1.54-2 
1.G.l2 
l.G74 
3.122 
2.B80 
8GF82 
--1 
··1 
---1 
--1 
··1 
-1 
-1 
·-1 
-1 
-·1 
98.5 
181. .l 
78,8 
29B .1 
57.4 
?OJt 
198.2 
21 Jt 
24 
17.8 
-1 
--1 
0.605 
O.B11 
0.984 
I ')'"'C' 
..t.,Jf .. .l 
1.659 
1.S95 
2.240 
2.159 
2.217 
GGF81 GGFS2 
--1 
-1 
-1 
·-1 
-1 
-·1 
-1 
··1 
··1 
·-1 
-1 
-1 
93 .s 
2?2.9 
129.7 
ltrZ J 
30?.4 
68.6 
135 
lBO 
601.0 
··1 
-1 
·-1 
-1 
···1 
-1 
--1 
··1 
·-.l 
-J. 
·-.l 
~ .. 1 
72.8 
~L7 ,2 
259.G 
38 
154.4 
179.9 
4!1.3 
S4.7 
54'~) 
--1 
·-l 
0.0ft4 
0.194 
0.291 
() .42~) 
O.H3 
0. 'l72 
0.96fl 
1.169 
1 t'lf! ,..J.J"T 
2.035 
J. : 
')I 
I. I 
•'l I 
,) I 
(!.I 
' I 
r 1 
,; I 
G l 
"' I I I 
()I 
\I I 
() I 
o! I 
2.658 l 10 l 
2.~l10 i 11 i 
.., r:oo 1 l'l t 
J.. tdUU i J..l. i 
Table 7.7 North Sea haddock. VPA tuning summary. 
VPA Version 2.1 -May 1988 
HADDOCK IN THE NORTH SEA: 1991 WG 
with cpue data from file had4zef.dat 
DISAGGREGATED Qs 
LOG TRANSFORMATION 
NO explanatory variate (Mean used) 
Fleet 1 1 SCOGFS 1 has Fleet 2 1 SCOTRL , has 
Fleet 3 1 SCOSEI , has 
Fleet 4 ,SCOLTR , has 
Fleet 5 1 ENGGFS , has 
Fleet 6 ,FRATRB , has 
Fleet 7 ,FRGGFS , has 
Fleet 8 1 INTGFS 1 has FLEETS COMBINED BY ** VARIANCE ** 
terminal 
terminal 
terminal 
terminal 
terminal 
terminal 
terminal 
terminal 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
Terminal Fs estimated using shrunk Laurec/Shepherd Regression weights 
the mean 
the mean 
the mean 
the mean 
the mean 
the mean 
the mean 
the mean 
I 0.020 1 0.116 1 0.284 1 0.482 1 0.670, 0.820, Oldest age F = 1.000*average of 5 younger ages. Fleets combined by variance of predictions 
0.921, 0.9761 0.997, 1.000 
Log catchability estimates 
Age 0 
Fleet 1 Pred. 
q 
SUMMARY STATISTICS 
, SE(q) 1Partial,Raised, 
F • F 
--, -:-18.28 : 0.296:0.0000 :o.0020: 
2 1 No data for this fleet at this age 3 ,-22.05 I 0.846,0.0001 1 0.0062, 4 , No data for this fleet at this age 5 1-17.81 I 0.286,0.0000 ,0.0036, 
6 ,-21.48 I 0.856 1 0.0000 ,0.0009, 7 1 No data for this fleet at this age 
8 1 No data for this fleet at this age Fbar SIGMA(int.) SIGMA(ext.) 
0.003 0.195 0.243 
SIGMA(overall) Variance ratio 
0.243 1.557 
Age 1 
Fleet 1 Pred. 
q 
SUMMARY STATISTICS 
1 SE{q),Partial,Raised, 
F F 
~-1 -:-15.71 : 0.278;0.0000 ;0.1204; 
2 , No data for this fleet at this age 3 ,-16.26 I 0.442,0.0261 ,0.0584, 
4 , No data for this fleet at this age 5 1-15.85 I 0.231,0.0000 ,0.15671 6 ,-16.86 , 0.287,0.0017 ,0.0995, 
7 ,-15.61 I 0.507,0.0000 ,0.0738, 
8 ,-14.90 I 0.165 10.0000 ,0.1236, Fbar SIGMA(int.) SIGMA(ext.) 
0. 116 0. 1 06 0 . 1 09 
SIGMA(overall) Variance ratio 
0.109 1.067 
Age 2 
Fleet , Pred. 
q 
~--' 1 1-14.98 
2 ,-14.38 
3 ,-13.94 
4 ,-15.01 
5 ~-15.24 
6 ,-14.95 
7 ,-14.76 
SUMMARY STATISTICS 
, SE(q),Partial,Raised, 
F • F 
, _
_
 , ___ 1 _
_
 1 
1 0.219,0.0000 11.3003, 
g 0.413,0.0090 1 0.9324, 
1 0.273,0.2662 ,0.57091 
1 0.385,0.1336 10.6936, 
1 0.227,0.0000 ,1.2105, 
, 0.22110.0116 ,0.7392, 
1 0.521 1 0.0000 1 0.7023, 
SLOPE 
O.OOOE+OO: 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+00 1 
O.OOOE+OO, 
O.OOOE+001 8 1 No data for this fleet at this age Fbar S I GMA ( i n t. ) SIGMA(ext.) 
0.897 0.105 0.127 
SIGMA(overall) Variance ratio 
0.127 1.463 
64 
Age 3 
Fleet , Pred. 
q 
SUMMARY STATISTICS 
, SE(q),Partial,Raised, SLOPE 
F F 
--,-:-15.15 : 0.206:0.0000 :1.3974: O.OOOE+OO: 2 ,-14.04 I 0.50210.0126 ,2.0824, O.OOOE+OO, 3 ,-13.51 , 0.180,0.4086 ,0.7669, O.OOOE+OO, 4 ,-14.74 I 0.211,0.1747 ,1.1146, O.OOOE+OO, 5 ,-15.45 , 0.271 10.0000 ,1.1630, O.OOOE+OO, 6 1-14.48 , 0.19610.0186 ,1.20071 O.OOOE+OO, 7 ,-14.48 I 0.85810.0000 ,0.48521 O.OOOE+OO, 8 , No data for this fleet at this age 
Fbar SIGMA(int.) SIGMA(ext.) 
1.102 0.907E-01 0.106 
SIGMA(overall) Variance ratio 
0.106 1.354 
Age 4 
Fleet , Pred. 
q 
SUMMARY STATISTICS 
1 SE(q),Partial,Raised, 
F • F 
~-, -:-15.29 : 0.229:0.0000 :1.2290: 
2 1-13.84 I 0.313 10.0154 ,1.7248, 
3 1-13.50 • 0.14010.4099 ,0.85091 
4 ,-14.65 I 0.169,0.1906 ,1.0323 1 5 ,-15.64 I 0.197,0.0000 ,1.0153, 
6 ,-14.28 , 0.12410.0227 11.0880, 
7 ,-14.78 I 0.977,0.0000 11.6309, 8 , No data for this fleet at this 
Fbar SIGMA(int.) SIGMA(ext.) 
1.057 0.695E-01 0.670E-01 
SIGMA(overall) Variance ratio 
0.695E-01 0.928 
Age 5 
Fleet , Pred. 
q 
___ I 
1 ,-15.48 
2 ,-13.73 
3 ,-13.69 
4 ,-14.78 
5 1-15.66 
6 ,-14.11 
7 , -14.71 
SUMMARY STATISTICS 
SE(q),Partial 1 Raised1 
F • F 
l ____ l _____ l ____ , 
I 0.301,0.0000 10.9594 1 
1 0.315,0.0173 10.9355, 
I 0.168,0.3397 10.8442, 
I 0.254,0.1687 1 0.8985 1 
, 0.40210.0000 ,1.16221 
I 0.190,0.0268 1 0.9253 1 
1 1.041,0.0000 ,0.2086, 
SLOPE 
O.OOOE+OO: 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
age 
SLOPE 
O.OOOE+OO: 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 
O.OOOE+OO, 8 1 No data for this fleet at this age Fbar SIGMA(int.) SIGMA(ext.) 0.914 0.966E-01 0.637E-01 
SIGMA(overall) Variance ratio 
0.966E-01 0.434 
cont 9d. 
A g e  6  
F l e e t  ,  P r e d .  
q  
c o n t ' d .  
S U M M A R Y  S T A T I S T I C S  
,  S E ( q ) , P a r t i a l , R a i s e d ,  S L O P E  
F  •  F  
- - 1 - : - 1 5 . 5 2  :  0 . 4 0 3 : 0 . 0 0 0 0  : 1 . 4 2 5 2 :  O . O O O E + O O :  
2  , - 1 3 . 8 4  ,  0 . 4 3 8 , 0 . 0 1 5 5  , 0 . 8 4 0 9 ,  O . O O O E + O O ,  
3  , - 1 3 . 8 3  ,  0 . 1 9 1 , 0 . 2 9 6 0  , 0 . 8 1 0 6 ,  O . O O O E + O O ,  
4  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  , - 1 5 . 4 2  ,  0 . 3 1 5 , 0 . 0 0 0 0  , 0 . 6 2 9 1 ,  O . O O O E + O O ,  
6  , - 1 3 . 9 0  ,  0 . 1 5 0 , 0 . 0 3 3 3  , 0 . 8 5 3 9 ,  O . O O O E + O O ,  
7  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
F b a r  S I G M A ( i n t . )  S I G M A ( e x t . )  
0 . 8 5 2  0 . 1 0 4  0 . 8 3 6 E - 0 1  
S I G M A ( o v e r a l l )  V a r i a n c e  r a t i o  
0 . 1 0 4  0 . 6 5 2  
A g e  7  
F l e e t  ,  P r e d .  
q  
S U M M A R Y  S T A T I S T I C S  
,  S E ( q ) , P a r t i a l , R a i s e d ,  
F  •  F  
S L O P E  
- - 1 - : - 1 5 . 4 5  :  0 . 4 1 6 : 0 . 0 0 0 0  : 0 . 8 1 1 2 :  O . O O O E + O O :  
2  , - 1 3 . 7 6  ,  0 . 3 6 1 , 0 . 0 1 6 7  , 1 . 3 1 3 5 ,  O . O O O E + O O ,  
3  , - 1 3 . 9 9  ,  0 . 1 8 5 , 0 . 2 5 2 1  , 0 . 7 8 9 6 ,  O . O O O E + O O ,  
4  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  , - 1 5 . 7 1  ,  0 . 5 5 9 , 0 . 0 0 0 0  , 1 . 5 4 0 0 ,  O . O O O E + O O ,  
6  , - 1 3 . 7 0  ,  0 . 1 5 8 , 0 . 0 4 0 6  , 0 . 8 4 1 4 ,  O . O O O E + O O ,  
7  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
F b a r  S I G M A ( i n t . )  S I G M A ( e x t . )  
0 . 8 6 7  0 . 1 0 8  0 . 8 8 4 E - 0 1  
S I G M A ( o v e r a l l )  V a r i a n c e  r a t i o  
0 . 1 0 8  0 . 6 7 2  
A g e  8  
F l e e t  ,  P r e d .  
q  
S U M M A R Y  S T A T I S T I C S  
,  S E ( q ) , P a r t i a l , R a i s e d ,  
F  •  F  
S L O P E  
- - 1 - : - 1 5 . 3 7  :  0 . 8 9 2 : 0 . 0 0 0 0  : 0 . 3 7 8 1 :  O . O O O E + O O :  
2  , - 1 3 . 7 8  ,  0 . 6 2 2 , 0 . 0 1 6 5  , 0 . 4 6 1 4 ,  O . O O O E + O O ,  
3  , - 1 4 . 2 9  ,  0 . 5 7 2 , 0 . 1 8 7 4  , 0 . 5 2 6 0 ,  O . O O O E + O O ,  
4  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
6  , - 1 3 . 6 2  ,  0 . 3 6 4 , 0 . 0 4 3 7  , 0 . 6 8 9 1 ,  O . O O O E + O O ,  
7  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
F b a r  S I G M A ( i n t . )  S I G M A ( e x t . )  
0 . 7 2 8  0 . 2 6 3  0 . 1 1 9  
S I G M A ( o v e r a l l )  V a r i a n c e  r a t i o  
0 . 2 6 3  0 . 2 0 6  
6 5  
A g e  9  
F l e e t  ,  P r e d .  
q  
S U M M A R Y  S T A T I S T I C S  
,  S E ( q ) , P a r t i a l , R a i s e d ,  
S L O P E  
F  •  F  
- - 1  - :  N o  d a t a '  f o r  t h i s  f l e e t '  a t  thi~ a g e  
2  , - 1 3 . 9 1  ,  0 . 7 9 0 , 0 . 0 1 4 4  , 0 . 7 3 8 3 ,  O . O O O E + O O ,  
3  , - 1 4 . 4 1  ,  0 . 7 8 1 , 0 . 1 6 5 5  , 0 . 4 1 9 5 ,  O . O O O E + O O ,  
4  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
6  , - 1 3 . 6 3  ,  0 . 4 3 8 , 0 . 0 4 3 3  , 0 . 6 4 3 7 ,  O . O O O E + O O ,  
7  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
F b a r  S I G M A ( i n t . )  S I G M A ( e x t . )  
0 . 8 1 4  0 . 3 4 4  0 . 1 3 4  
S I G M A ( o v e r a l l )  V a r i a n c e  r a t i o  
0 . 3 4 4  0 . 1 5 2  
A g e  1 0  
F l e e t  ,  P r e d .  
q  
S U M M A R Y  S T A T I S T I C S  
,  S E ( q ) , P a r t i a l , R a i s e d ,  
F  •  F  
S L O P E  
- - ,  - :  N o  d a t a '  f o r  t h i s  f l e e t '  a t  thi~ a g e  
2  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
3  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
4  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
5  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
6  , - 1 3 . 5 3  ,  0 . 3 7 8 , 0 . 0 4 7 9  , 1 . 2 2 1 8 ,  O . O O O E + O O ,  
7  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
8  ,  N o  d a t a  f o r  t h i s  f l e e t  a t  t h i s  a g e  
F b a r  S I G M A ( i n t . )  S I G M A ( e x t . )  
0 . 8 7 4  0 . 3 7 8  0 . 0 0 0  
S I G M A ( o v e r a l l )  V a r i a n c e  r a t i o  
0 . 3 7 8  0 . 0 0 0  
Z.T LZ8'0 
TT LZ8'0 
OT ·~L8'0 
G tT8'0 
B GU'O 
L L9H' 0 
9 f:18' 0 
S HG'O 
11 LSO' T 
s zor r 
l LG8'0 
gn·o 
o ::.:oo· o 
9T8'0 
9"(8'0 
TOL'O 
HGL'O 
BH'O 
TIG'O 
Z68'0 
80Z' T 
?LG'O 
L99'0 
880'0 
zoo·o 
806'0 
80G'O 
BTO' T 
~JZ'T 
TLS'O 
Z88'0 
lSB'O 
n·7·7 • r 
OL•(, ~ 
TTS'T 
LBL'O 
8Zt'O 
coo·o 
vW'T 
fJ\0' T 
8~Jl.. 0 
988'0 
IS·f1. T 
t;OB'O 
U8'0 
8BO'T 
808'0 
860'0 
~100' 0 
99 
·bOL '0 
~Ol.'O 
S68'0 
6(n·o 
SSO'T 
90C'T 
, .. , '7 J y 
C.·IJG I 
uo · r 
OZT'O 
800'0 
CS9'0 
1.3l. 0 
()(;6 1 0 
1.83'0 
S£:6'0 
8B0'1 
{;r;o· t 
oor·r 
CSG'O 
STS'O 
TGT' 0 
:;ro· o 
sss·o 
sss·o 
OOt·'O 
{183'0 
vsz·o 
v9L'O 
uo· 1 
TZZ'T 
Tll' J 
88G'O 
~1~~9' 0 
~;n·o 
HO'O 
S9S'O 
1;88'0 
OHC'O 
OBZ.'O 
EZS'O 
LfJL t 0 
ooz· r 
ero· 1 
z.vro 
·blO' 0 
~3S'O 
('I\ I"· • r·. (;J.J l,} 
969'0 
6Z3'0 
SZL'O 
j~g·o 
OGS'O 
G(~g· 0 
oss·o 
·tjsv ·o 
r~n ·o 
Sf:O'O 
tOL'O 
TSL'O 
C1JG' 0 
se~;· o 
OG9'0 
rm;· o 
9~1T' 0 
rso·o 
or 
B 
0 
:----:---------:---------1---------:---------:---------:---------:---------:---------:---------:---------:----: 
Jt1HV l OGGT l &m> I : 8861 l WGI l 9B6T l S85T i tj8GT : C%T l WGI i T8GT : eBt;! : 
n 5os· o 
TT GOG'O 
OT S89'0 
I ,, 
fl 
a 
5 
SfG'O 
I68'0 
Z::J8'0 
sn·r 
i'I''Y'T 
:mi 1 
vOL'O 
r LT' o 
zgo·o 
CGL'O 
CZB'O 
ors· o 
C~O'I 
HEJ' 0 
o~Jo· r 
~GG'O 
n:r· r 
Z6B·o 
I9I'O 
oco·o 
·t8L'O 
tB::;·o 
9L:1' 0 
UT'! 
CZIJ' T 
f'Yl"'T (,•il I 
GGO' I 
OTT' T 
500' \ 
LS(:·o 
sro·o 
LOL'O 
LOL'O 
iB8'0 
888)0 
SOO'T 
OCO'J 
8~Z' t 
o~o·r 
LOO' T 
90C'O 
zro·o 
CLO'T 
CLO'I 
6LS'Z 
Z.iiO · r 
1i8S'O 
sz.c·o 
rt:o· ·( 
SBZ.'T 
88L~O 
f1'7r\' l\ 
:.JL:O '.) 
V8Z'O 
LZO'O 
SLf I 
GBO'T 
G9S'T 
lCL'O 
8BG'O 
or r r 
8LS'O 
LOS'O 
OTO'O 
OSL'O GET. T 
OSL'O i''1''T' T Oi.•l I 
~cg·z 
L88 1 0 
z~wo tr9'0 
LST' T : 5%'0 
SS8'0 
6G:;· 0 
~ocn 
0~1[)'0 
Bss··o 
ZlO'O 
~8L'O 
zoo·o 
SIL'O 
5IJ..'O 
LZL. I 
6LT '0 
OLZ'O 
TTS' 0 
988'0 
S9T'I 
%T'T 
czc·r 
SGL'O 
SST'O 
6ZO'O 
CZO'T 
rz.o·r 
z.st;· r 
L6Z.'T 
g~s·o 
fSL'O 
L8S'O 
f"l\.1 1 {\ 
Dt~O V 
9W'O 
COB' 0 
TT()' 0 
1 ·n 
I Gl 
:n 
: or 
9 
-~ 
0 
:----:---------:---------:---------:---------l---------:--··------:---------:---------:---------:---------1----: 
1 8 fJ~ I D8CT I GL'OT I 81.G1 I Hti\ \ 3LG1 I ~!J.CT l ~Lflr : CLG1 l ZL8T : rLET :aB!j ! 
Table 7.9 S'!:i!ck ~lumbers 1:1t rtoa 0000 1ii) of !HlDOOCK in IU between 1871 and 1890 
: rtrw: 19'71 19~{2 i 19'{3 : 197<t : 1 Cl'JC I 1 Cl7( I AJI~ I !~10 I 1Cl'l7 f .._ljj f 1~1?8 ! 1~)79 : 1880 flgel 
l----l-----··---!-~-------l----~---··l---------l-~---~---1---~---~-l--~------l-----~---~-----~---l-------~-·l----l 
0 I 739866401 197436601 6680867011222826001 104765401 148698801 231524901 366941701 669328701 144846001 U 
100562901 94246711 24690681 85824791 155602001 1335104: 18638521 29457801 46374941 83629401 
•') 
l. 
,., 
. .) 
ti 
T 
c 
,) 
"{ 
8 
0 
,) 
10 
J.J. 
12 
17:l82~ll .W)SSSJ.l E:(102GO l ~lTr28:1: 1191HOO l 21981121 i9305S l 2f!36G7 l 3~lf)'{Oll 7~i8231l 2 
950B7: G0224: 3811}38l 58GS1G I 88S12l 30039'(: 645243: lf'i'294 I C4439 I 108?031 3 
7561391 331661 12488: 928741 1748261 194811 588471 1776381 12137! 161621 4 
1913'{1 7.it5:15Gl 7830! 44441 265051 V.AB8Gl G89Gl 13J.59l 4G090l 336.\l S 
112Bl 
::J98l 
~"J?G I 
... lfdi 
7.3Cf71 
1~19 I 
5l 
()f 
u: 
GSO'fl 
5131 
15(t i 
180! 
C'llC I 
J.{ .. ~j I 
24~ 
6:2GE 1~l 
21971 
•')('•11 
L,Jt.l 
961 
f ,•,l•j I 
L.< ... J I 
?Sl 
Oi 
l.ll 
2(f~l8i 
168581 
G8~J l 
J.l21 
r:··11 
.,J .. Jl 
'?l 
11 I 
Hl9:JI 
870! 
{f3{t 1 i 
:161 l 
711 
161 
11! 
fl083: 
7871 
1811 
12211 
t!BI 
Cl 
,}I 
101661 
2360l 
CfG7! 
O'JI 
\J,JI 
•1r.f}l 
.... t..Jt.: 
Cl 
·.11 
>')( 
•' ( 
201SI 
:30461 
H3Gl 
267: 
li•1 f 
i,.ll 
120! 
2~Jl 
35411 
583l 
''""il lli.l 
348l 
1:221 
•i') I 
l.i..i 
'.)>')I 
1 • .:. I 
1396?l G 
10051 ? 
262l 8 
223! g 
155: 10 
5(t l 11 
23l 12 
l figel 1.981 l J.~J82 I 1983 l J.984 l 1~J85 l 1986 I 198? : 1988 I 1989 I 1990 i (igel 
:----l---------:---------:---------:---------:---------:---------l---------1---------l---------l---------l----l 
0 I 302986401 190639601 635060201 161394601 225423401 468469101 3782QG8i 87906451 114595101 434946801 0 
?. 
3 
'} 
t' 
•' 
c I.J 
7 
8 
g 
J l\ .V 
11 
12 
H~i7.220 I :17062821 237024S i 79H2380: 2M8W~9 I 28597~131 S01Ti2f) l 4Stf150 i .t128391r 1 H 1997 I 
l%3DBl 
2514281 
0CCI71 
'JULI I 
41221 
1J.G3i 
i~fi93 I 
~l23l 
11:1: 
481 
(}(tl 
181 
284~)211 
5'160101 
76ft88 i 
7<r?7 ~ 
113:331 
Cl'11 Oil I 
.lG49l 
l5it I 
3GI 
101 
J.UI 
101 
501303'71 
123'(H0 I 
1994121 
2470~)1 
32G21 
758l 
2651 
6~)4: 
1011 
16l 
211 
3950891 13660561 
2091'?!} I 136.[4.8: 
350141 60()751 
493101 88851 
6095 I 11911: 
12041 rt07l 
3731 4591 
.\6 1~: 2371 
3561 lOll 
361 201! 
191 101 
324:1171 
4%1131 
408671 
15'{311 
25931 
32851 
srt~l: 
1\'JO I l...t ... ll 
UtSl 
C•')E 
Udl 
103: 
67 
4H'7335l 
1'79~19: 
1114251 
86191 
44421 
10ft4l 
10811 
2401 
651 
801 
109l 
10475701 
131'(72 I 
20515: 
•10(\•1i1 f 
i.UlJ,JL!I 
29361 
lHOI 
r'J0•1f 
·.I'.!·.) I 
~1n,..,, 
L.\.1 I J 
811 
251 
G2l 
817811 
3195221 
27662l 
48811 
'{2751 
102f): 
:J86l 
1-r!'"JI 
~I I f 
:iOl 
241 
?'11 
,,,..;,,I 
1881~04! 2 
28.t33l 3 
939881 ~~ 
6467l 5 
15711 f) 
23%! '( 
39'fl 8 
H2l !i 
72 I 10 
lG l 11 
301 12 
T a b l e  7  . 1 0 . 1  N o r t h  S e a  h a d d o c k  R C T 3  R e s u l t s  A g e  0  
A n a l y s i s  b y  R C T 3  v e r 3 . 1  o f  d a t a  f r o m  f i l e  :  
H A D I V O . R C X  
H A D D O C K  I V  R C R T I N X 2  I N P U T  V A L U E S ;  A G E  0 ;  1 9 9 1  W G  
D a t a  f o r  1 0  s u r v e y s  o v e r  2 1  y e a r s  :  1 9 7 1  •  1 9 9 1  
R e g r e s s i o n  t y p e  =  C  
T a p e r e d  t i m e  w e i g h t i n g  a p p l i e d  
p o w e r  =  3  o v e r  2 0  y e a r s  
s u r v e y  w e i g h t i n g  n o t  a p p l i e d  
F  n a l  e s t i m a t e s  s h r u n k  t o w a r d s  m e a n  
M  n i n u n  S . E .  f o r  a n y  s u r v e y  t a k e n  a s  . 2 0  
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Table 7.10.2 North Sea haddock llCT3 Results Age 1 
Analysis by RCT3 ver3.1 of data from file : 
HADIV1.RCX 
HADDOCK IV RCRTINX2 INPUT VALUES; AGE 1; 1991 WG 
Data for 10 surveys over 22 years : 1970 - 1991 
Regression type = c 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Mininun S.E. for any survey taken as .20 
Mininun of 5 points used for regression 
Forecast/Hindcast veri ance correction used. 
Yearclass = 1988 
1---------- -Regression--------- -1 1--------- --Prediction-------- -I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.17 1.01 .29 .908 18 5.35 7.27 .339 .188 
IYFS2 1.33 .40 .46 .798 18 4. 74 6.74 .558 .069 
EGFSO .91 2.72 .63 .664 11 4.12 6.48 .818 .032 
EGFS1 1.01 2.67 .33 .875 12 4.42 7.11 .398 .136 
EGFS2 .91 3.96 .35 .857 13 3.06 6.76 .438 .113 
SGFSO 1.41 1.39 .27 .942 6 3.73 6.64 .408 .130 
SGFS1 1.40 .57 .30 .916 7 4.50 6.84 .423 .121 
SGFS2 1.11 2.79 .31 .905 8 3.22 6.38 .439 .112 
GGFS1 1.84 -1.33 .47 .847 6 4.91 7.71 .629 .055 
GGFS2 1.59 .78 .87 .571 7 4.02 7.15 1.146 .016 
VPA Mean = 8.05 .864 .029 
Yearclass "' 1989 
1--------- --Regression--------- -I 1---------- -Prediction------ ---1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.16 1.04 .28 .913 18 5.39 7.31 .334 .198 
IYFS2 1.33 .41 .43 .821 18 4.88 6.89 .523 .081 
EGFSO .91 2.76 .63 .671 11 4.56 6.90 .790 .035 
EGFS1 1.01 2.65 .33 .880 12 4.20 6.88 .410 .131 
EGFS2 .92 3.93 .35 .860 13 2.36 6.10 .491 .092 
SGFSO 1.41 1.40 .27 .943 6 3.79 6.72 .403 .136 
SGFS1 1.40 .57 .31 .916 7 4.62 7.01 .419 .126 
SGFS2 1.11 2.80 .31 .907 8 2.93 6.06 .468 .101 
GGFS1 1.84 -1.34 .47 .848 6 5.20 8.23 .637 .054 
GGFS2 1.59 .75 .88 .572 7 4.02 7.15 1.159 .016 
VPA Mean = 8.02 .866 .029 
Yearclass = 1990 
1--------- --Regression--------- -1 1--------- --Prediction-------- -I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.15 1.06 .27 .919 18 6.52 8.60 .329 .296 
IYFS2 
EGFSO .90 2.81 .63 .679 11 5.65 7.90 .755 .056 
EGFS1 1.01 2.62 .32 .885 12 4.75 7.44 .392 .208 
EGFS2 
SGFSO 1.41 1.40 .27 .945 6 5.76 9.50 .444 .162 
SGFS1 1.40 .57 .31 .916 7 5.14 7.75 .403 .197 
SGFS2 
GGFS1 1.84 -1.35 .47 .851 6 6.40 10.44 .905 .039 
GGFS2 
VPA Mean = 8.00 .871 .042 
Yearclass = 1991 
1---------- -Regression--- -------1 1---------- -Prediction-------- -I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
JYFS1 
JYFS2 
EGFSO .90 2.86 .63 .689 11 5.58 7.85 .769 .221 
EGFS1 
EGFS2 
SGFSO 1.40 1.41 .27 .946 6 5.85 9.63 .463 .611 
SGFS1 
SGFS2 
GGFS1 
GGFS2 
VPA Mean = 7.97 .881 .168 
Year Weighted Log lnt Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1988 1031 6.94 .15 .12 .72 
1989 1011 6.92 .15 .17 1.37 
1990 4196 8.34 .18 .33 3.47 
1991 TTT3 8.96 .36 .60 2.71 
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Table 7.10.3 North Sea haddock RCT3 Results Age 2 
Analysis by RCT3 ver3.1 of data from file : 
HAOIV2.RCX 
HADDOCK IV RCRTINX2 INPUT VALUES; AGE 2; 1991 1/G 
Data for 10 surveys over 22 years 1970 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
survey weighting not applied 
F nal estimates shrunk towards mean 
M nilllll1l S.E. for any survey taken as .20 
14 nilllll1l of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I---------- -Regression------- ---1 1---------- -Prediction-------- -I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std 1/AP 
Series cept Error Pts Value Value Error \/eights 
IYFS1 1.15 -.71 .24 .934 18 5.35 5.45 .283 .245 
IYFS2 1.29 -1.15 .37 .857 18 4. 74 4.95 .453 .096 
EGFSO .94 .74 .69 .627 11 4.12 4.63 .891 .025 
EGFS1 1.01 .83 .31 .885 12 4.42 5.29 .383 .134 
EGFS2 .92 2.11 .34 .871 13 3.06 4.93 .419 .112 
SGFSO 1.42 -.46 .29 .936 6 3.73 4.84 .435 .104 
SGFS1 1.42 -1.32 .34 .902 7 4.50 5.04 .465 .091 
SGFS2 1.12 .96 .31 .902 8 3.22 4.57 .449 .098 
GGFS1 1.85 -3.14 .46 .855 6 4.91 5.93 .613 .052 
GGFS2 1.56 -.88 .83 .599 7 4.02 5.38 1.088 .017 
VPA Mean = 6.22 .863 .026 
Yearclass = 1989 
1---------- -Regression--------- -I 1--------- --Prediction-------- -I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std 1/AP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.15 -.70 .24 .937 18 5.39 5.49 .281 .256 
IYFS2 1.29 -1.19 .35 .872 18 4.88 5.10 .428 .110 
EGFSO .94 .79 .68 .635 11 4.56 5.06 .857 .027 
EGFS1 1.01 .81 .32 .887 12 4.20 5.07 .400 .126 
EGFS2 .93 2.08 .34 .872 13 2.36 4.27 .472 .091 
SGFSO 1.42 -.45 .29 .937 6 3.79 4.93 .430 .109 
SGFS1 1.42 -1.32 .34 .902 7 4.62 5.22 .460 .095 
SGFS2 1.12 .97 .31 .905 8 2.93 4.26 .477 .089 
GGFS1 1.85 -3.14 .46 .857 6 5.20 6.46 .621 .052 
GGFS2 1.56 -.91 .84 .600 7 4.02 5.38 1.100 .017 
VPA Mean = 6.20 .866 .027 
Yearclass = 1990 
1---------- -Regression--------- -I 1---------- -Prediction-------- -I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std \.lAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.14 -.69 .23 .941 18 6.52 6.77 .278 .389 
IYFS2 
EGFSO .93 .85 .68 .645 11 5.65 6.09 .818 .045 
EGFS1 1.02 .78 .32 .889 12 4.75 5.62 .388 .200 
EGFS2 
SGFSO 1.42 -.45 .29 .938 6 5. 76 7.74 .474 .134 
SGFS1 1.41 -1.32 .34 .902 7 5.14 5.96 .443 .154 
SGFS2 
GGFS1 1.85 -3.16 .46 .859 6 6.40 8.67 .882 .039 
GGFS2 
VPA Mean = 6.18 .873 .039 
Yearclass = 1991 
I---------- -Regression--------- -1 I---------- -Prediction-----··-- -I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std 1/AP Series cept Error Pts Value Value Error 1/ei ghts 
IYFS1 
IYFS2 
EGFSO .92 .92 .68 .657 11 5.58 6.05 .830 .212 EGFS1 
EGFS2 
SGFSO 1.42 
SGFS1 
-.44 .29 .940 6 5.85 7.87 .494 .600 
SGFS2 
GGFS1 
GGFS2 
VPA Mean = 6.16 .884 .187 
Year Weighted Log lnt Ext Var VPA Log Class Average IIAP Std Std Ratio VPA Prediction Error Error 
1988 174 5.16 
.14 .12 
.75 1989 171 5.14 .14 .17 1.47 1990 712 6.57 .17 .32 3.44 1991 1292 7.16 .38 .61 2.56 
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Table 7.11: i'lean Fhhing i1orta1Hy ~ Biomass and Recruitmfmt of HrlDDOCK in IU between 1971 and 1990 
------~--------~--------~---------------------------------------
Mean Fishing Mortality I Biomass I Recruib I I 
At_ies I AHes I 1000 tonnes I A He ;) i I I · .. · 
2 to f) l 0 to ')I ,JI 
Yeal' : H.Con I O:l~c l By-cat I Total I Sp St IY.G.lMillionl 
:------:--------l--------:--------1-------l-------:----:-------: 
!(l?! I J.,JI.l. I O.Gl3 I 0, lOB i 0. ()'{'~ : 1S5~~ l 403 : 71 I 73987 
1972 : 0 . .902 : 0 .14G t 0.049 : 1~)94 : 290 I 72 l 19744 
t(Y.tr) i 
J. .. Jt...J l 0.776 ! 0.128 : 0.031 : W'•') I J .. )t... l 283 : 73 : 66809 
l:]7tt ~ O.C29 l (). Ut:3 i 0.099 : 14S2 i 246 : 74 1122283 
19?~; l 0. 74·5 : 0.20B : O.OB3 l l~l~JO l 225 I 75 I 10477 
1976 : 0.809 : O.Ei8 l 0,120 : \)")7 I \J4.1 I 290 : 76 : 14870 
) ('':'~' I ~j i 1 ! O.HOS l j) t•'Joj! \! .J . ..Ji. I 0.165 : C''•'l•') I ,JL~ i 227. l Ti' i 23152 
1!378 l O.B52 l O.tll l 0.057 l 1304 : 123 : 78 : 36694 
.t~ml : 0 .~JO:l : 0.088 I 0 ,OS~3 : t:3o : 103 : 79 l 66933 
J.~lflO I 0.786 : 0.082 : 0.082 l 1159 l 144 : 80 : 14485 
1;181 : () .:191 : O.Otl9 ! O.OGO l ti~l6 : 229 l 81 : 30299 
1982 l O.SSJ. l 0.069 ! 0.063 : 796 : 286 : 82 : 19064 
1~)83 l 0' '?8~) : 0' J.Cffl : 0.047 l ?lS l 241 l 83 l 63506 
1984 i O.B95 l 0.094 : 0 .03i : J.41G l 190 : 84 : 16139 
l~JBS : 0.857 : 0.079 : 0.01? 1 81B l 231 l 85 : 22542 
188G l O.B85 l O.Hll l 0 I 011 ~ 677 l 212 : 86 : 46847 
198? l 0.87[; l 0.146 l O.OH I 1006 l lfr~J : 8? l 37'8:1 
J.98B l 0.89~) : 0.151 : 0.019 l tW2 l 150 l 88 l 7802 
1989 : 0 .I'G9 l 0.138 : 0.014 l 1")'71.1 I ,JI4. I 1:?2 I 89 I '(87~J 
J.990 I 0.732 : 0.244 : O.OlS I 314 : ?G l (10 l 3272!1 
:--------------------------------------------------------------: 
l Arit~nean recruits at age 0 for period 1971 to 1990 : 35001 l 
l Geom-mean recruits at age 0 for period 1971 to 1990 I 24724 l 
---~------------~---~----~--------~~------~-N-~-~--~---~--------
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Table 7~ 12 Input ·for catch ptediction of HADDOCK in IV 
1990 Values used in Prediction 
Stock and Fishins Mortality F at aae , Mean Wt. and Propn. Retained by Consumption Fishery 
~ ·-·-·-·- .. ·--····--····· .. ···--·-·-· .... , __ ........................ - .................................. _ ........................... __ .. ,_ ..................... : 
Ane: Stock Fishing Mortality 
Number H.Con. l Dbc l Ind 
Scaled mean F 
1986 to 1990 
H.Con. l Disc I Ind 
Mean valueii fot pedod .l98G to 1990 
Mean Weight (Kg.) l Prop. 
H.Con, l Oi::ic l Ind f Btock l Ret. 
:----:-------.. --:--------:--------:---------:--------:---------:-----------:--------:---------~--------:---------:-----.. -~ 
0 I 32'128:180 l 0.000 : 0.001 : 0.002 : 
1.011000 : 0.007 : o.wm: 0.019 : 
\! I 17trOOO ; 0.350 l 0.529 l 0.020 : _{.: 
Cl I 
\)I 281:33 l 0.8?1 : 0. 25"{ ~ (),()23 : 
93~188 l 0 .83(~ : 0.194 l 0.028 l 
t: I 6467 l 0.7% l 0.080 l 0.058 l ·.J i 
c ! lf'?l I 0 l fq.7 : 0.080 : 0,026 1 L' I ,)11 I 
''I 2J% l 0.8H l I 0.053 ; I I I 
0 I 39? : 0. 711 l I 0.01? l U I I 
~) : 142 l 0.814 : I 0.000 : I 
10 I 721 0.87tt \ I I I I 
i 1 : l.G I 0.827 : I I I I 
1 '7 I 30 : O.Bt? l I I .l.:. I I I 
Mean F I f)f_!a 2 to G lti\}8 0 ~')I I ,JI 
Unsealed : 0.~)3<1. ! I 
Scaled I I 
Recruits at age 0 in 1991 : 23155790 
Recruits at age 0 in 1992 : 23155790 
Recruits at age 0 in 1993 : 23155790 
Recruits at age 0 in 1994 : 23155790 
0.016 : 
I 
I 
0.000 : 0.001 : 0.003 l 
0.007 : 0.091 : 0.021 : 
o.~l2G 1 0.493 ; 0.023 : 
0.836 l 0.212 l O.Otl ~ 
1.009 l 0.065 : 0.028 : 
0.8B8 \ O.OJ.4 \ 0 .01~) : 
0.810 l 0.017 : 0. 010 l 
0. T?J. l i 0.015 l I 
0. T74 : 0.000 : O.OM l 
0.835 : I 0.000 : I 
Q.73H l 0.003 : 0.000 I 
0.795 I I I I I 
11 "I(.JC ! I I 
V, l ~•,) I I I 
Age 2 to 6 IFlge 0 •'1 I .JI 
1. (j03 I o.oF; I 
0 (lt)li I 0.016 ,,J..Ji I 
M at age and proprtion mature at age are as shown in Iab\A 7.3 
0.001 : 
0.285 _! 
0.35'{ : 
O.H5 l 
0.597 : 
0.851 l 
1.16~1 l 
1. 325 : 
1..599 : 
1. ?tt7 I 
:Z.:21G l 
0 ft'·}c 1 
l •• -r.:: •.• J t 
2.5G2 J 
Mean F for ages 2 to 6 in 1990 for human consumption landings t discards : 0.934 . 
0 '()~)~j : 0.011 j 0.0:26 : 0.000 
0.170 : 0.085 : 0 .lG.l l (j,0G8 
0.202 l 0.:224 i 0. 2S:1 l 0. ttOO 
0.245 : 0.389 l 0. 4·04 l (). 792 
0.310 : 0,6f:;lf l 0. ~i'f8 : 0 '935 
o .tr22 ~ 0.9ff9 l 0.844 : 0.883 
0.58H l 1.1H l 1.155 : 0. ~l'f:j 
I 1. 1.98 : 1.321 l .1..000 I 
t} ('~lfl 1 
L. I \J f L l 1 ,:zq.3 : 1 I 5~)7 : 1 < 00() 
I 1. ~lJ.9 l 1. .7H l 1.000 I 
3.048 : 1.400 i 2.219 : o.:J97 
I I z . !} 25 : 1. 000 I I 
I I 2.562 : 1.000 I I 
Human conswnption + discard F-at-age values in prediction are mean values for the period 1986 to 1990 
re;;caled to produce a mean value of F for ages 2 to S equal to that for 1.990 
Mean F for ages 0 to 3 in 1990 for small-mesh fisheries : 0.016 . 
Indu::;hi.al fishery F-at-age in the pr·ediction are avera9e~ for the pedod 1S8G to 1990 . 
rescaled to produce a mean value of F for ages 0 to 3 equal to that for 1990 
Values of N in 1990 from UPA have been overwritten 
for the following ages 
~198 0 
A~w 
A~Je 2 
Values of F for these ages in 1990 from UPA have been overwritten 
with scaled mean values used for predictions for 1991 onwards 
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Table 7.13 Pr-edicted Cal;ches and Bioma5ii&& C 1000's of tonne& ) of Ht'1DDOCK in IV 1991 to 1992 
Year 
ll9SO I i991 I 19~12 
---------------------------l-----l-----l-----1-----l-----l-----:-----l-----l-----l-----l-----l 
I Biomass 1 Jan of Year 
Total 
Spawning 
I Mean F ~~ 
l 314 I 771 I 708 I 708 I 708 1 708 i 708 I 708 I 708 l 708 I 708 l 
76 l 64 I 99 l 99 l 99 l 99 I 99 l 99 I 99 l 99 l 99 I 
I Human Cons. 
I Small-mesh 
2 to 6 10.93 10.93 10.00 10.19 10.37 10.56 10.75 10.93 11.12 10.00 10.00 
0 to 3 10.02 10.02 10.02 10.02 10.02 10.02 10.02 10.02 10.02 10.00 10.00 l 
IMean F<Year)/Mean FC1990) I l l l l l I I I l FO.ll Fmaxl 
Hwnan Consumption 11.00 11.00 10.00 10.20 10.40 10.60 10.80 11.00 11.20 10.00 10.00 I 
Small-mesh Fishery 
Catch we i gh1; 
Human Consumption 
Discards 
Small-mesh Fisheries 
Total landin~1s 
Tohil catch 
I Biomass 1 Jan of Year+l 
Total 
Spawning 
11.00 11.00 ll.OO 11.00 11.00 11.00 11.00 ll.OO ll.OO 10.00 10.00 l 
I I I 1 l I I I I I I I I I I I 
I I i I I I l I I I I I I I I I 
~~~ l 41 l 0 I 19 l 35 I ~~~J I 61 l 72 l 81 I 0 : 
:'13 : {t~j : 0 l 16 l 30 : 43 l 54 l 65 l 74 : 0 l 0 : 
q I c ! F I £ I t: I 6 I 5 l C I C I 0 l 0 l .) I ,J I J I U I .J I ,J I 
54 l 46 : s : 2s : 41 : ss : 6? 1 77 : as 1 0 : 0 : 
B7 I 88 I 5 l 41 I 71 i 98 l 121 : 14-2 I 160 I 0 l 0 I 
771 I 708 i 858 I 819 l 786 ! 757 I 732 l 711 l 693 l 0 i 0 l 
64 l 99 l 226 I J.97 l 17tf I 153 I 13G l 122 l 109 I 0 l 0 I 
Stock at start of and catch during 1991 Stock at ;;tar-t of and e11tch dudnn 1992 
fm· F<1992) :: FC199.D 
l Agel Stock t-io l H.Conr, l Discard~il B)J-catchl Total l I Agel Stock No I H.Cons I Discards! By-catchl Total l 
1·-----·l·····-······---·--·-: ..... ·-··-·----·-·l·---·---········-l····-·-·······---l--·-··········-1 :----:------------1---------l---------l---------l---------l 
0 l tH55790 l 0 : 12246 l 2'? 103 I 39349 I 0 l 231557fl0 : 0 I 1221tG l 2'{1()3 : 393<~9 l 
1 l 41~)7246 l 12976 I 170845 I (t1059 I 232879 : 1 l 2'JG80f{ l 9179 : 126511 l 290°A l lf)4734 : 
f1 I 
L. I 171539 I 321H~j l 4B290 l 2226 i 82699 I •1 I 1116149 I 134310 l 201535 l 9289 I 3{1-513{f l .l. I 
3 : 4741'f : 21893 l ["'7o)•"J l ,J 1.,},1 I 4~17 : 28124 : f1 I . ) I 49587 : 22895 i 599G l 57.0 I n141o 1 
(t I '1281 I 4012 : 277 : 110 l (f:199 : 4 l 12704 : 1001 r (1-83 l 193 l 7676 l 
r:: I 
.. J j 25439 l 13560 : 229 I 288 : 14077 l r:: I ·J I 1884 l l(Wt I 17 l •'lj ; L• I 10'}2 : 
r , ) I 212:3 I 1069 : 23 I f'"1 I .tJ I 1105 l f I ) ! H301 l {1-180 l 91 I c;t) I \~ .<. f 1\32:1 r 
7 l 548 I ?.69 : I r:: I 274 I I -J I 7 : 753 I 389 : I ? I 376 I I I 
>'1 I 824 I 407 I (\I ? I 409 I ()I J I 
"· I 
0 I 204- : 101 l 0 i 1 : 101 I w t 
9 I J.S7 I 82 i I (\I Qfl I I ·J I •Jl, I o 1 310 : Hll I I 0 : 161 I .J I I 
10 l tl1 I ,}.{. ! zr. I ;J I 0 l 0 I •"}C I A,...,l f 10 I SG l •1'7 I i. I I 0 : {',I V I •/? I £.1 I 
11 : 25 I 1') l I I j/1 I l. I I I 1.1. I 111 20 : J.OI I I F·' I I 11 I 
12 I G l •'1 I f I 3 : J I I I 12 l 111 C' I I J ,~ I 0 I I I Q I 
l------l--·-·--·-·--·------l···"·-~----··1··-··-··----··l······-·-··-···--l······--····--l 1----l------------:---------:---------:---------l---------: 
l Wt I 77 H65 l 41362 l <~o2508 l <i·B42 I 88712 l I !Jt : 707521 ~ ?1713 I 64666 l 52S7 ~ 14164-'2 : 
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Table 7.14. Predicted ecrb:he~? and 8iom.:is:?es (1000's of tonnr;s) of HADDOCK in IV 1991 to 1992 
"'t/ec1r 
ll~J~JO l EU.l l .1.~132 
~··-·,·-~·--· ... -··--·····--····-· ... ···--·· .. ·-·- .. ·--···· .. ·-·: ·-·--·--·; ······--·- ~ ·-·--·-··-·\--~----; ···-·-·-- ~ -·-··-·-··· i ·-·---·-··-; ................ _.~ ................. I ........ -- ... \ .............. _~ 
Biomass 1 Jan of Year 
Total 
Spa111niri8 
H::Jes 
'JH : 771 I 70C : : ,.;.u 72G 726 't2G '{26 ?7.6 '126 ?2G ?26 
?6 l G~ i 111 ; i 11 ; 111 i 111 i 111 ; 111 i 111 I 111 i 111 
Mean F 
Human Cons. 
Small-mesh 
2 to 6 10.93 10.65 10.00 10.19 10.37 l0.5G 10.75 10.93 11.12 :0.00 :0.00 
0 to 3 10.02 10.02 :0.02 10.02 :0.02 10.02 10.02 10.02 10.02 :0.00 :0.00 
iMean FCYear)/Mean FC1990) 
Human Con~;umption 
Small-mesh Fishery 
Cat;ch ~tieiuht 
Human Con;;umpti on 
Di::}card~> 
Small-mesh Fisheries 
Total landinss 
Total catch 
i Biomass 1 ..Jan of Year+l 
Total 
Spawninu 
: FO.ll Fmaxi 
11.00 10.70 10.00 10.20 10.40 10.60 lO.BO 11.00 11.20 10.00 10.00 
11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 :o.oo 10.00 
51 I 32 
f)•') I •')j 
...J,.I I ..,,tJ. 
<j 
·./ 
5'~ 
0'7 
tJI 
?71 
c 
.. ) 
,.,,.., 
,jf 
f.)H 
726 
0 : :?.1 ; 40 
0 I 16 I ll 
? 
? 
6 
28 I 4S 
44 I 76 
877 i 8~1~·) ?Cl() ldU 
t:C 
.J,J 
':j4 
G8 
se 
r· 
D 
61 l 74 
105 : 130 
?G8 ?41 
BO 
GG 
or: 
lJ ... ! 
F)l 
?19 
B9 
75 
5 
tlC: ..J~! 
171 
699 
fi£t l J..\ 1 I 2{~ 2 : 211 I J.f.J5 : 1133 : J. 44- i 17.8 I 114 
0 
0 
j1 
,/ 
0 
0 
(\: 
v' I 
0 
0 
0 
0 
0 
0 ! 
0 : 0 : 
Stock at start of and catch during 1991 Stock at start of and catch during 1992 
for FC1992) : FC1991) 
I Ane: Stock No I ri.Cons I DL1cardsl By-catch! Total l l Agel Stock No : H.Cons I Discards: By-catch: Total l 
l----:---~-------~~~---~-~--:----~----l---------1---------: 
() 
•'l 
L. 
•i 
,j 
4 
c 
,) 
fj 
7 
n 
0 
(l 
·.) 
10 
11 
,,.J 
if. 
23155790 
4197246 
171599 
4'741? 
7281 
2Stt39 
217.3 
SftB 
824 
157 
C'l 
,,ti. 
•lr.: 
f-·.) 
6 
0 
9.\79 
21l·80"{ 
1 ?4·0:.1 
'l!GO 
,J.L,Jl.l 
10()31 
()")! 
!,.1\)J. 
20B 
•!I C 
.. JJ.._I 
fA 
13 
J.() 
2 
8~;73 
126519 
~"1'111"'0 jj J1 ,J 
455S 
:22.l 
.l80 
18 
0 
0 
27108 
<L(fJ-94· l 
24-61 
5G5 
126 
322 
j(' 
.t::J 
c 
IJ 
2 
0 
0 
~1S680 i 
1771.92 
£,4?!!,1 
225~l3 
35H 
11133 
8fA 
21{f. 
'J 17 
.. J.tf 
G4 
IQ 
.t·,J 
J.O : 
•') i 
l.. I 
l----l------------:---------:---------:------~--1---------: 
: Ut l 771465 : 32149 l 30856 : f1003 I 5H008 i 
j----l------------:---------:---------:---------1---------l 
0 
J. 
'J 
·.} 
<} 
t: 
.. ) 
c 
I! 
7 
() 
\! 
9 
j'' J.U 
l1 
!•') 
J.Ji. 
231557;10 
2~170158 
73733'2 
GJ333 
.tl~':1~j9 
?.GOO 
108'?8 
%() 
258 l 
3:iJ. I 
72 
25 
li/ 
,(T 
0 l 
9182 
.[3829°r 
297.69 
Q5B7 
13BG 
srn 
(:';1-:"J i 
-r t .J 1 
11.1'!: 
U.l I 
')!i') I 
,:.•J .. / I 
1')/, 
~JT 
J.:l; 
7 I 
1221tG 
1'2655~) 
207[)13 
7f)G5 
GGl 
!)ij 
l. ~) 
120 
i) 
\.1 
0 
2?103 : 
2905S I 
~SGS 
GGS 
2511· 
29 
CO 
uu 
0 
.,) 
0 
3:rN9 
16't7% 
~j55372 
:li'S99 I 
10513 I 
1439 l 
5665 I 
482 \ 
128 i 
203 l 
3+ 
13 
7 
l----:------------:---------:---------:---------l---------1 
j [;lt;: 725719 I 79645 I 66367 1 54·51 l .tSH63 l 
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T a b l e  8 . 1 . 1  
N o m i n a l  c a t c h  ( t o n n e s )  o f  H A D D O C K  i n  D i v i s i o n s  V I a ,  1 9 8 0 - 1 9 9 0 ,  a s  o f f i c i a l l y  r e p o r t e d  t o  I C E S .  
C o u n t r y  
1 9 8 0  1 9 8 1  
1 9 8 2  
1 9 8 3  
1 9 8 4  
B e l g i u m  
3  
1  2  1  
6  
D e n m a r k  - -
+  
F a r o e  I s l a n d s  
F r a n c e  
2 , 8 0 8  3 , 4 0 3  3 , 7 6 0  
4 , 5 2 0  4 , 2 4 0  
G e r m a n y ,  F e d . R e p .  3  
7  7 1  6 5  
8 3  
I r e l a n d  
7 2 6  1 , 8 9 1  4 , 4 0 2  3 , 4 5 0  3 , 9 3 2  
N e t h e r l a n d s  
2  
3  
3 9 1  2 5  
N o r w a y  
1 6  2 9  3 7  6 8  
3 3  
S p a i n  - -
9 7  2 0 1  1 2 9  
U K  ( E n g l a n d  &  W a l e s )  1 , 2 7 9  
1 , 0 5 2  2 , 0 3 5  1 , 3 7 6  1 , 0 4 2  
U K  ( I s l e  o f  M a n )  
U K  ( N .  I r e l a n d )  
+  
- 1  
4  
5  
U K  ( S c o t l a n d )  8 , 1 9 8  
1 2 , 0 5 1  
1 9 , 2 4 9  
2 1 , 5 9 3  1 8 , 4 7 2  
T o t a l  
1 3 , 9 3 5  1 8 , 4 3 7  3 0 , 0 4 5  4 0 0  2 7 , 9 4 2  
C o u n t r y  
1 9 8 5  1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  
B e l g i u m  
7  
-
2 9  
8  
9  
D e n m a r k  
- -
4  
+  
+  
+  
F a r o e  I s l a n d s  -
1  
-
- 1 3  
F r a n c e  
5 , 9 3 0  
4 , 9 5 6  5 , 4 5 6  3 , 0 0 1  
1 , 3 3 5
1
·
2  
n / a  
G e r m a n y ,  F e d . R e p .  
3 8  
2 5  2 1  4  
4  
1 5 1 , 3  
I r e l a n d  3 , 5 1 2  
2 , 0 2 6  2 , 6 2 8  2 , 7 3 1  
n / a  
n / a  
N e t h e r l a n d s  -
-
-
n / a  
-
n / a  
N o r w a y  7 6  
4 5  
1 3  
5 4  7 4
1  
4 6
1  
S p a i n  
1 6 6  
- - -
n / a  n / a  
U K  ( E n g l a n d  &  W a l e s )  3 4 8  2 2 2  4 2 5  1 1 4  4 7 6  
2 7 1  
U K  ( I s l e  o f  M a n )  
- - - -
4  
U K  ( N .  I r e l a n d )  1 5 5  1  
3 5  
7 3  5 6  
U K  ( S c o t l a n d )  1 1 5 , 0 3 6  1 2 , 9 5 5  1 8 , 5 0 3  1 5 , 1 5 1  1 9 , 6 5 1  1 0 , 8 0 3  
) ' o t a l  2 5 , 1 1 4  
2 0 , 3 8 5  
2 7 , 0 8 0  
2 1 , 0 9 8  
1
P r e l i m i n a r y .  
2
I n c l u d e s  D i v i s i o n s  V b ( E C )  a n d  V l b .  
3
I n c l u d e s  D i v i s i o n  V I b .  
n / a  =  N o t  a v a i l a b l e .  
7 5  
Table 8.1 .~ Annual Weif)ht and Numbers of HMDOCI< cauHht in VIA betv;een J.971 and J.990 
----------------------·~--------·~--·------------~~---------------~---~--~-
Weight ( 1000 tonnes ) I Number ( millions ) I 
I Year I Total I H.Con l Disc l By-catl Total I H.Con l Crisc i B~~·-cat l 
:------:-------1-------r-------1-------:-------:-------:-------:-------: 
I 1971 I CO I 46 i 12 l () : ..Jl.J l I Ct I J..t..HJ I OC I ~J lJ t 81 l 0 l 
: 1972 I ~:i7 I 41 : 16 I 0 I J.80 : oc i 93 : (\I lJU l .I I 
l 1973 : 40 l •")0 I I...J t 11 : 0 l 138 l 58 f 81 l {\I \} I 
l 1974 : ')')I 18 I J.C I '' I !'ff) f 32 : Ut 1 : {\I .• J..J I \J I \) I Al·.l I \1 I 
1 lfl7S : 4/' : lU. I •".1•1 I 0 l 2:1J l •'.1'1 I 20? : 0 l I I ..J .• J: 1..1 I 
: J.:J?G : 34 : 19 : 15 I (\ I 121 : 41 : 80 : 0 : V I 
: 1~Jn : 2{~ : 19 : 4 : 1'\ I ~ I se I '10 I .. .1 t ,J-J I 2f; I 1\ I V I 
I 1:178 l 20 : Fl 0 I 0 : ·+8 : 31. : I "1 I 0 : I I 1.. I .t.f r 
: 19?9 : 2~1 l !('I Hl f\ I lOG l :t:G I 01 I 0 : lJ I \1 I ~n 1 
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i 1981 : 10 1!'\ t 10 I 15 l f'l f 109 : l'JU ! b(l I (\I ,j,) I ~(J I \!I .,.J._,I f ..J I \1 I 
I l:-JB2 : ttO l :}() : 10 : 0 : 104 : C7 I .• JI I 47 : 0 : 
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Table 8.1.3 Ualues of Natural MortaJ.ity Rate and Proportion Mature at aw: 
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:-----:--------:-------1 
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Table 8.1 .6 H.sddock ir-1 \Jl.s.. Eec:r·l.Jl tment. h1d ice::;:;, 
YEt\I(CL/~SB 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
.19r7r? 
197r:> 
.19?D 
19130 
1. 9<:31 
19Ei2 
191:\3 
19fV+ 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
rJSVPt\1. 
1 0 0::36 
~;~ ~~~ :2. :; 
2469 
t:::; ~:s {:> .{2. 
1::55ti1 
1 :~::;:::;rs 
1<3f:i4 
::~.~)4(:; 
L:-(;:3<:; 
8363 
1752 
3?06 
2370 
7982 
2049 
2860 
6014 
l~.e3l4. 
1.031 
lOll 
4196 
~?!71".7:3 
BlrJFSl 
--·1 
··~ 1. 
-·1 
---.1 
-1 
-·-·1 
-1 
--1 
--1 
-1 
() ·::! 
"''-' c ·~.' 
7.9 
19 '::.) 
·-1 
110, lj. 
en 1 ~) .~::.1 If • ' 
551.E:> 
,+:3' (:i 
1 '7 C• , = (_) 
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Table 8.1. 7 Haddock in [Hvision Uia. Separable I.JPA log catch Y'atio residuals, 
Title : HADDOCK IN VIA: 1991 WG At 10:10:22 on 16-0CT-91 
Separable analysis 
from 1881 to 1990 on ages 0 to 10 
with Terminal F of 0.700 on age 3 and Terminal 8 of 1.000 
Initial swn of squared residuals was 214.795 and 
final sum of squared residuals is 47.916 after BB iterations 
Matrix of Residuals 
Years 1981/82 1982/83 1983/84 1984/85 1985186 1986/87.1987/88 1988/89 1989/90 
;ine~:. 
0/ 1 
1 ! ') I ;... 
2/ :J 
::l/ Ct 
4/ ~) 
!)/ G 
6/ '( 
7/ B 
B/ 9 
9/10 
0.185 -1,419 -0,598 -1.727 -1.211 0.146 1.005 3.251 0.368 
-2.557 0.194 0.925 0.056 0,629 -0,063 0.303 0.927 -0,415 
0.102 -0,222 0,304 -0.139 -0.063 
0.599 0.360 -0.519 -0,001 -0.025 
0.236 0.417 -0.129 0.008 0.440 
0.195 0.005 -0.194 -0.453 0.371 
-2.105 0.770 0.147 
0.619 -0.120 -0.656 
-0.175 -0,064 0.902 
-0.259 -0,658 0.466 
-0.021 0.658 
o. 22B -·o. o~_i3 
1.259 --0.234 
0' ~:i24 ···1 '?39 
0.207 -0,034 0.120 
0.411 -0.296 -0,011 
-0.101 -0.438 -0,202 
-0,456 0.194 -0.082 
-0.439 0.700 -0.570 
0.015 0.037 -0,331 
-0.279 -0.734 -0.563 
0,379 0.898 -0.254 
-0,2'{'5 
-0,518 
-0.232 
0.~20 
0.858 
0.260 
·-0 ,050 
0 ,6{t4 
0.000 
0.000 
0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0,000 
0.000 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000 
ms J..ooo 1.ooo 1.ooo 1.ooo 1.ooo .t.ooo .t.ooo 1.ooo .t.ooo 
Fishing Mortalitiea (F) 
1 ~i8l l~lB2 !(lO'i ~·.!U..J 
F -·•,1al ues 0,3374 0,4166 0.5620 
Selection-at-age (8) 
S-values 0.0151 
.. , 
l. ') ..; 
1984 1385 1986 1987 1988 1989 1990 
0.?91H 0.6369 0.5159 1.0067 O.B497 0.9158 0.7000 
5 (~ Q B 9 4- 10 
S-values 0.3937 0,?495 1.0000 1.0393 0.9604 0.9123 1.1031 1.0620 1.0017 1.0000 
78 
IJTS 
0.129 
0.186 
1.000 
0.491 
0.649 
0.605 
0.207 
0.541 
0 .:lOO 
0.23D 
Table 8.1.8. Haddock in Division VIa. VPA tuning summary. 
VPA Version 2.1 - May 1988 
HADDOCK IN VIA: 1991 WG 
with cpue data from file HAD6AEF.DAT 
DISAGGREGATED Qs 
LOG TRANSFORMATION 
NO explanatory variate (Mean used) 
Fleet 1 ,SCOTRL , has terminal 
Fleet 2 ,SCOSEI , has terminal 
Fleet 3 ,SCOLTR , has terminal 
Fleet 4 ,SCONTR , has terminal 
Fleet 5 ,FRAALL , has terminal 
FLEETS COMBINED BY ** VARIANCE ** 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
q estimated as 
Terminal Fs estimated using shrunk Laurec/Shepherd 
Regression weights 
the mean 
the mean 
the mean 
the mean 
the mean 
I 0.020, 0.116, 0.284, 0.482, 0.670, 0.820, 
Oldest age F = 1.000*average of 5 younger ages. 
Fleets combined by variance of predictions 
0.921, 0.976, 0.997, 1.000 
Log catchability estimates 
Age 0 
SUMMARY STATISTICS 
Fleet . Pred. , SE(q),Partial,Raised, 
q I , F , F 
--,-; No data' for thjs fleet' at thi~ age 
2 ,-16.16 1 1.764,0.0021 ,0.0182, 
3 , No data for this fleet at this age 
4 , No data for this fleet at this age 
5 ,-16.98 I 1.053,0.0059 ,0.0448, 
Fbar SIGMA(int.) SIGMA(ext.) 
0.080 0.904 0.397 
SIGMA(overall) Variance ratio 
0.904 0.193 
Age 1 
SUMMARY STATISTICS 
Fleet . Pred. 1 SE(q),Partial,Raised, 
q I I F I F 
--1 -; No data' for this fleet 
1 
at th i ~ age 
2 ,-13.32 1 0.499,0.0351 10.37871 
3 1 No data for this fleet at this age 
4 , No data for this fleet at this age 
5 ,-14.37 I 0.580,0.0796 ,0.6066, 
Fbar SIGMA(int.) SIGMA(ext.) 
0.410 0.378 0.233 
SIGMA(overall) Variance ratio 
0.378 0.379 
Age 2 
SUMMARY STATISTICS 
Fleet . Pred. , SE{q),Partial,Raised, 
q I I F I F 
--, -:-13.16 ; 0.359:0.0083 ;0.8583; 
2 1-12.77 I 0.498,0.0608 ,0.1877, 
3 ,-13.81 1 0.259,0.1326 ,0.6002, 
4 , No data for this fleet at this age 
5 ,-14.25 I 0.384,0.0903 ,0.7918, 
Fbar SIGMA(int.) SIGMA(ext.) 
0.591 0.173 0.263 
SIGMA(overall) Variance ratio 
0.263 2.321 
Age 3 
SUMMARY STATISTICS 
Fleet . Pred. , SE(q),Partial,Raised, 
q I I F I F 
--1-:-12.83 : 0.396;0.0116 :1.1011: 
2 ,-12.63 I 0.447,0.0699 1 0.2689 1 
3 ,-13.49 I 0.260,0.1817 ,0.6325, 
4 , No data for this fleet at this age 
5 ,-14.11 1 0.408,0.1033 ,1.0880, 
Fbar SIGMA(int.) SIGMA(ext.) 
0.706 0.176 0.273 
SIGMA(overall) Variance ratio 
0.273 2.397 
79 
Age 4 
SUMMARY STATISTICS 
Fleet 1 Pred. , SE(q),Partial,Raised1 
q I I F , F 
--1 -:-12.74 : 0.446:0.0127 :1.0595: 
2 ,-12.71 I 0.540,0.0650 ,0.2367, 
3 ,-13.56 I 0.26810.1688 ,0.5831, 
4 ,-17.31 1 0.363,0.0119 ,1.3184, 
5 ,-13.60 I 0.569,0.1726 ,1.6121 1 
Fbar SIGMA(int.) SIGMA(ext.) 
0. 778 0.174 0.278 
SIGMA(overall) Variance ratio 
0.278 2.559 
Age 5 
SUMMARY STATISTICS 
Fleet . Pred. , SE(q),Partial,Raised, 
q I I F I F 
--,-:-12.43 : 0.279;0.0173 ; 1.3523; 
2 1-12.93 I 0.818,0.0519 ,0.1596, 
3 ,-13.74 I 0.443 10.1414 ,0.5763, 
4 , No data for this fleet at this age 
5 ,-13.48 I 0.325,0.1942 11.64221 
Fbar SIGMA(int.) SIGMA(ext.) 
1.002 0.186 0.336 
SIGMA(overall) Variance ratio 
0.336 3.253 
Age 6 
SUMMARY STATISTICS 
Fleet 1 Pred. , SE(q),Partial,Raised, 
q I I F I F 
--1-:-12.71 : 0.537;0.0131 :0.4325: 
2 ,-13.40 I 0.800,0.0324 ,0.1436, 
3 , No data for this fleet at this age 
4 , No data for this fleet at this age 
5 ,-13.49 I 0.736,0.1931 ,1.4191, 
Fbar SIGMA(int.) SIGMA(ext.) 
0.741 0.381 0.570 
SIGMA(overall) Variance ratio 
0.570 2.235 
Table 8.1.9 Total International Fishing Mm'tality Rate at {lge of HADDOCI< in VHi between 1971 and J.9:30 
I Agel 1971 : 1972 I 1973 l 1974 l 1975 l l(.J7·-:: 1 L·.J JlJ I 1:n'? : 1:ns : 197:1 : 1980 : Agel 
:----l---------:---------:---------l---------J---------J---------:---------:---~-----:---------:---------:----1 
() I 0.075 
1 l 0.386 
2 I O.GC6 
3 ~ 01 (~4·9 
(} : () .it21 
s l 0Jf2·:} 
s : 0.824 
7 : 0.557 
8 I 0.557 
I figel 1981 : 
O.lSO 
I) 'lC'J 
Vt,J...J...J 
1.130 
1.5G5 
O.GS1 
o.sso 
0.887 
0.%3 
0.963 
198? i 
0.099 
1.054 
0.546 
0.886 
0.588 
0.906 
0.828 
0.751 
0.751 
0.122 
O.Sfl? 
0.818 
0.825 
0.833 
O.Jf8 
1.070 
0.705 
0.785 
1983 I 1984 I 
0.155 
0.586 
O.G82 
0 .E)~JS 
0 .ti? 1 
O.fWt 
1.021 
0."(23 
0.723 
l OGC I ...JU.J I 
0.153 
I ')C•1 
J. .t..u .. J 
0Jt99 
0.'733 
0.639 
O.?:l2 
0. 'ill 
O.Gf:3 
O.f)63 
198G I 
O.OGG 
0.%9 
0. ~i:ll 
0. 4~l~J 
O.t)Srt 
0 .f)30 
0.578 
0 .5:1'1 
0.59'1 
1:18? I 
0.000 
0.346 
0.381 
0 ,:12tr 
0.?61 
0 .9~1G 
0.80S 
0.646 
O.G46 
0.012 
0.560 
O.?B4 
0.6(17 
0.:25? 
0 .8:l0 
0.811 
0.61'8 
0.678 
.0.000 
0.05H 
o.:l:J9 
0, 6L~5 
i'• 0'1•1 
·.) f .. J .. J\J 
0. i15 
0.687. 
0 ,5<r7 
0.547 
0 
f) 
l~ 
] 
{~ 
c 
,} 
8 
7 
0 I.J 
l~W8 i 1989 I .lSSO l ti::Je I 
l----l---------:---------l---------:---------:---------:---------l---------:---------:---------1---------:----i 
0 
2 
') 
···' 
4 
L. ,, 
6 
7 
! 
B 
0.009 
0.007 
0' ')t••) •'-'J..L 
0.623 
ol{t2B 
0.508 
O,Otf2 
0.388 
0 .~j8G 
0.003 
0.2:i9 
0 .1~12 
0.497 
0.540 
0.403 
0 .~.;95 
0,46rG 
0 ,(l-46 
0.005 
0.441 
0 .~itiO 
0 .:J72 
0 .rf87 
0 ,tt5:3 
O.S15 
O.H7 
0.477 
0 .OQ(j. 
0.346 
0.513 
0.871 
O.Wll 
0,()57 
O.ti97 
0.7Ft 
0.714 
0.003 
0.447 
0.51:1 
0.584 
O.ilOO 
0.807 
O.H12 
O.GG3 
0.863 
0.011 
0.189 
0.415 
0.634 
0. 41'G 
0.400 
0. :~~J7 
OJt~S 
O.<}rfS 
O.OGS 
0.4B4 
0' ('~:'{ 
0.828 
O.BJti 
O.H80 
1.2B:1 
(). 91~; 
o.~Hs 
(J,2:12 
0.623 
0.592 
0.850 
O.B'IG 
0.937 
O.<t98 
o:rs1 
0,751 
o.nn 
0.273 
0.5G2 
O.GG2 
0.91'0 
1.215 
1.394 
0. ~jGl 
0.%1 
O.OflO I 0 
0.410 
0.591 I t) 
0.70G 
0. 778 
1.002 
0. 741 
0.764 
0. 764 
3 
{~. 
r: 
,! 
G 
() 
\J 
Table 8.1.10: Stock Numberii at; Ane (1000 1 ii) of HADDOCK in VHl bett~een .U.J71 and 1990 
I fi(jel 1971 : f(.)"Jf} ( l.J I!. I 19~(3 I 1~JH l 19"75 ; 19'f't) I 19?7 I 197B I l o•:ro : \,1}._! I 1:180 I A ne l 
:----l---------l---------:---------:---------l---------l---------:---------:---------1---------l---------:----: 
0 
'J 
L 
'l 
.,) 
~j 
G 
f 
B 
10Gfi891 1120.l~il 228528! 6100'{81 52:1421 
2447701 
87911 
100831 
0CC0nDt LJ~'VUI 
?8397: 
136zrt1l 
3f)99l 
('~'P'"J•") 1 
..Ji.ILI 
17281 137212: 
2<}'"{ l 9261 
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Table 8.1.11.1 Haddock in Division VIa RCT3 Results for Age 0 
Analysis by RCT3 ver3.1 of data from file 
HADVIAO.RCX 
HADDOCK VIa RCRTINX2 INPUT VALUES; AGE 0; 1991 WG 
Data for 3 surveys over 21 years : 1971 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20 
Minimum of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I-----------Regression----------1 I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.33 .89 .51 .819 17 6.94 10.13 .624 .559 
SWFS1 .80 8.23 1.18 .360 7 2.93 10.58 1.532 .093 
SWFS2 1.06 6.69 .80 .695 8 2.27 9.11 1.220 .146 
VPA Mean = 11.60 1.040 .202 
Yearclass = 1989 
I-----------Regression----------1 I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.33 . 91 .51 .824 17 6.92 10.12 .630 .529 
SWFS1 .80 8.19 1.18 .365 7 5.56 12.66 1.660 .076 
SWFS2 1.07 6.66 .81 .696 8 5.18 12.19 1.016 .203 
VPA Mean = 11.59 1.046 .192 
Yearclass = 1990 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.33 .95 .51 .827 17 8.34 12.03 .603 .682 
SWFS1 .81 8.14 1.19 .371 7 5.08 12.25 1.620 .094 
SWFS2 
VPA Mean = 11.57 1.053 .224 
Yearclass = 1991 
1-----------Regression----------I 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.32 1.03 .52 .828 17 8.96 12.86 .658 .722 
SWFS1 
SWFS2 
VPA Mean = 11.56 1.059 .278 
Year Weighted Log Int Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1988 30300 10.32 .47 .44 .87 
1989 60962 11.02 .46 .57 1.55 
1990 155116 11.95 .so .15 .09 
1991 268488 12.50 .56 .58 1.09 
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Table 8.1.11.2 Haddock in Division VIa RCT3 Results for Age 3 
Analysis by RCT3 ver3.1 of data from file 
HADVIA1.RCX 
HADDOCK VIa RCRTINX2 INPUT VALUES; AGE 1; 1991 WG 
Data for 3 surveys over 22 years 1970 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20 
Minimum of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
NSVPA1 1.32 .74 .50 .828 18 6.94 9.92 .604 .584 SWFS1 .82 7.97 1.23 .340 7 2.93 10.38 1.593 .084 SWFS2 1.08 6.40 .83 .687 8 2.27 8.86 1.256 .135 
VPA Mean = 11.38 1.040 .197 
Yearclass = 1989 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
NSVPA1 1.32 .77 .49 .836 18 6.92 9.92 .604 .559 SWFS1 .82 7.93 1.23 .344 7 5.56 12.51 1. 729 .068 SWFS2 1.09 6.36 .83 .688 8 5.18 11.99 1.046 .186 
VPA Mean = 11.37 1.047 .186 
Yearclass = 1990 
1-----------Regression----------I I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
NSVPA1 1.32 .83 .48 .842 18 8.34 11.82 .571 .710 SWFS1 .83 7.87 1.24 .349 7 5.08 12.10 1.692 .081 SWFS2 
VPA Mean = 11.36 1.053 .209 
Yearclass = 1991 
I-----------Regression----------1 I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
NSVPA1 1.31 .93 .48 .846 18 8.96 12.64 .615 .748 SWFS1 
SWFS2 
VPA Mean= 11.35 1.059 .252 
Year Weighted Log Int Ext Var VPA Log Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1988 24409 10.10 .46 .43 .87 
1989 46717 10.75 .45 .56 1.56 
1990 126314 11.75 .48 .15 .10 
1991 223689 12.32 .53 .56 1 .10 
82 
Table 8.1.11.3 Haddock in Division VIa RCT3 Results for Age 2 
Analysis by RCT3 ver3.1 of data from file 
HADVIA2.RCX 
HADDOCK VIa RCRTINX2 INPUT VALUES; AGE 2; 1991 WG 
Data for 3 surveys over 22 years 1970 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20 
Minimum of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
1-----------Regression----------I I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1 . 51 -1.36 .61 .797 18 6.94 9.08 .747 .604 
SWFS1 1. 21 5.98 2.04 .166 7 2.93 9.53 2.646 .048 
SWFS2 1.30 4.88 1.22 .530 8 2.27 7.83 1.845 .099 
VPA Mean = 10.75 1.161 .249 
Yearclass = 1989 
1-----------Regression----------I I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.49 -1.18 .59 .812 18 6.92 9.11 .727 .594 
SWFS1 1. 21 5.96 2.03 .172 7 5.56 12.65 2.840 .039 
SWFS2 1.30 4.83 1.22 .531 8 5.18 11.58 1.535 .133 
VPA Mean = 10.75 1.161 .233 
Yearclass = 1990 
I-----------Regression----------1 I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.46 -.93 .56 .828 18 8.34 11.26 .660 .723 
SWFS1 1.20 5.93 2.01 .180 7 5.08 12.02 2. 741 .042 
SWFS2 
VPA Mean = 10.76 1.159 .235 
Yearclass = 1991 
1-----------Regression----------I 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
NSVPA1 1.43 -.62 .53 .845 18 8.96 12.16 .675 .746 
SWFS1 
SWFS2 
VPA Mean= 10.76 1.156 .254 
Year Weighted Log Int Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1988 12028 9.40 .58 .50 . 75 
1989 21193 9.96 .56 .63 1.28 
1990 71194 11 .17 .56 .20 .12 
1991 134117 11 . 81 .58 .61 1 .10 
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Table 8.1.12 l'lean Fi~;hinu Mod;alH)' ) Biomass rmd Recruitment of Hf~DDDCI< in VHi behwen 19?1 and 1930 
........................... -.. -·--- ...... ---···~ ......... _ ........... ·- ... ·······- ·-·- -· .... -· ...... .,._ ........... ,,_.,.. ___ - ... ,_....., .._ --· .,. ...... •·· ... ·- ·- -· ...... 
Mean Fishing Mortality I Biomass I Recrui.b I I 
{!ge;; I ~Jf.it1S : 1000 l;onnes I (lei2 0 I I 
2 to 6 : 1 to 11 J.l 
Year : H.Con ! Di;H: i By-cat : T\Jtal l Gp St.: iY.C. ii•1i.l.lioni 
:-~-~--:-~------:-~·--··---1---~----l-----~-:-----~-:----:~-----·-: 
l;l?J. I o.~'}:l : 0.11:3 l 0.000 : 1i1'J I .~.QI I 1•i'l f 'li { ,1.~ I I I J. I .lOJ. 
1~172 1 0.749 : 0 I 21~} l 0.000 : .127 : 100 l 72 : 1.12 
1~173 : 0 .64-!:; : 0 .lOG l 0.000 : 76 : CCJ r '?•1 \.!..J I Id 2'?9 
1974· f O.G3t+ : O.F;l 1 0.000 : FC I -•U i :17 i H : GlO ' 
fo··•c 1 O.GO~ : 0 .11B l 0.000 : 110 : 31 I 75 ; C•') l-.J ( ,J I d.:... 
1976 : 0.5135 : 0.088 i 0.000 l 82 i 54 : 76 l ~'}•1 •.J .. J 
10"17 I 0.504 l O.O:l3 : 0.000 : 80 l CC I 77 I 7B ~...~ l I I \J._! f ff I 
El78 l O.!)HG ! O.OGO : 0.000 l {~5 : 3G : 78 : 218 
1979 O.GOS i O,O'i'J. l 0.000 : ss l '70 I 7(1 I .{.lJ I 1 ... .1 I tT" ,.J.JlJ 
1~)80 : 0 f ~)07 : 0.036 ! 0.000 : .\ (lt} l :13 : 80 : IV{ 
1 ~1B1 I 0.30~:: : O.OT! : 0.000 : 128 i Qo"l I 01 I UL I Ul l ~l9 
1987. : 0,:378 : O.OG? i 0.000 : 121 i 105 : il2 : t::C .. ;..J 
1983 : 0.3?0 l 0 .10? : 0.000 : 104 : ~10 : H~J i {t56 
JJ81f : 0.613 : 0.101 i 0.000 : 1'/fi ! . .i.T I GS : 84 l 85 
1~J8S : O,S75 l O.OB9 l 0.000 : 104 : 70 : W} ! CJi U'"T 
1~mG : 0. ~Jf!5 : 0.0~3'3 : 0.000 : 76 : G7. : BG : 3n 
.l987 : O,B15 ~ 0.100 : 0.000 : ~n : 50 : 87 : 2G 
1~188 l O.GSG i 0.0% : 0.000 l GO I 1~3 : B8 : 32 
1~l89 : 0 .B~:G i 0.104 : 0.000 : {f? : ··JC' I ()(l I \H) l l.f'-J I El 
1990 o.cq.'f i 0' J. 4~) : 0.000 : ')() I L.\J I ~~l I 90 : p~t: ·.J .. J 
r -········-----·----·-····-·-···-··--·--····--···-----·----·-----·--···--··--"'·---·--···-·---·-·-···--··-···--· 
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Table 8.1.14 PrHdicted Grrtches and Biomasses ( 1000's of tonnes ) of HADDOCK in tJIA 1991 to 19[-JZ 
Yeilt 
11390 119~11 l fOWJ J.,.l ... J£.. 
----------------·~----·N---~-~----n·:-----:~---~l-----~~----1-----:----·~:-----~-----:-----:~----: 
Biomas;i l Jan of Year 
Total. 1 1.)0 J 37 : 3£1 36 l 36 i 3G l :36 I 35 i 36 1 '')C 1 36 .i.lJ I .• JV I 
Spawn:lnn I 21 1 lS I l'J I J?l 17 1 I ! I I .I I 1 ~~ I I I l?l lr.r I ll I 17 I t'J I . I I J.7 
Mean F Ages 
Human Cons. 2 to 6 10.77 10.77 10.00 10.15 10.31 10.46 10.61 10.77 10.92 10.00 lO.OO I 
: Small-mesh 1 to 1 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 : 
:Mean F(Year)/Mean FC1990) l I I I I I I I I I FO.ll Fmaxl I I I I I I I I 
Human Com;umption \1.00 11.00 10.00 10.20 \0.40 10.60 IO.BO 11.00 11.20 10.00 10.00 I 
I 
I 
l Catch vJeight 
Human Consumption I 10 l 9 l 0 I •'l I L I 
Discard5 I t:• I J.O : 0 l 2 : I •• J I 
Small-mesh Fisheries : li l 0 \ 0 : 0 l '·J I 
Tohll lirrHHngii I jf'r I 0 I 0 I !') f I .. V I ,J I L I 
Total catch I 16 ; tn 1 0 l {~ : I .\0 I 
: I j : I I I ! I 
Biomass 1 Jan of Year+l 
Total I I)? I :)6 : rn 1 C>') I I ·.JI I :JO I ,J-J I 
8pawninf;l ! lS I 17 J 3G J '1J I I ,.J ... f 
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Table 8.2.1 Nominal catch (tonnes) of HADDOCK in Divisions VIb, 1980-1990, as officially reported to 
ICES. 
--
Country 1980 1981 1982 1983 1984 
Faroe Islands 5 1 21 3 3 
France 1 10 32 48 12 
Germany, Fed. Rep. 17 - 4 1 
Norway 2 10 3 20 45 
Spain 6 88 121 79 128 
UK (England & Wales) 6,261 9,005 3,736 113 788 
UK (Isle of Man) 
UK (N. Ireland) 
UK (Scotland) 1,051 27 5 136 1,654 
Total 7,343 9,141 3,992 400 2,630 
Country 1985 1986 1987 1988 1989 1990 
Faroe Islands 1 - - 5 
France 116 103 99 5 ---3 n/a 
Germany, Fed. Rep. 4 - - 4 1 ---3 
Norway 31 83 33 20 471 381 
Spain 892 756 371 245 n/a n/a 
UK (England & Wales) 1,876 703 1,271 753 1,007 568 
UK (Isle of Man) - - - - + 
UK (N. Ireland) - 157 - - 8 6 
UK (Scotland) 6,397 2,961 6,221 6,542 5,210 6,797 
Total 9,317 4,763 7,995 7,574 6,273 7,4692 
1Preliminary. 
:ZW or king Group estimated total. 
3Included in Division VIa. 
n/a = Not available. 
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Table 8.2.2. Total international catch at age ('000) of haddock in 
Division VIb between 1985 and 1990. 
Age 1985 1986 1987 1988 1989 1990 
1 0 0 77 256 59 6 
2 65 717 747 2284 2586 1569 
3 758 467 17330 2114 4439 2198 
4 12971 1021 278 11991 147L~ 1514 
5 3699 3948 353 100 5472 281 
6 124 1233 1506 121 115 677 
7 6 73 579 256 24 52 
8 70 34 36 128 59 4 
9 220 84 4 5 21 27 
10+ 1 106 55 8 6 2 
--------------
--~ 
Table 8.2.3. Total international mean weight at age (Kg.) of 
haddock in Division VIb between 1985 and 1990. Natural mortality and 
proportion mature. 
Age 
1 
2 
1985 r==: 986 _j_=--~8=- ~-_! 988-T=J~89 ~~[ ~~ 
0.154 0.233 I 0.271 0.267 
0.348 I 0.305 I 0.276 0.335 0.358 0.396 
0.479 I 0.477 0.339 3 
4 
5 
6 
7 
8 
9 
10+ 
0.507 
0.543 
0.668 
1.208 
0.778 
0.879 
1.370 
0.624 
0.646 
0.697 
0.868 
0.825 
0.841 
1.133 
age 1Natura~~~~P~;ti~n 
Mortality Mature 
---- ------
1 I . 2 I 0 
2 
3 
4 
5 
6 
7 
8 
9 
.2 
.2 
.2 
.2 
'") 
• .u 
.2 
.2 
.2 
0 
1 
1 
1 
1 
1 
1 
1 
0.377 
0.466 0.461 
0.601 0.724 
0.715 0.582 
0.688 1.017 
0.865 0.745 
0.852 1.797 
0.~231_ 2.191 
89 
0. 42/+ 
0.526 
0.617 
0.705 
1. 04.5 
1.023 
1.022 
0.532 
0.596 
0.725 
0.935 
0.789 
0.941 
1.055 
Table 8.2.4. Abundance indices for haddock 
obtained by research vessel surveys conducted 
1985. 
age 1985 
0 489 
1 51284 
2 214 
3 31 
4 4218 
5 676 
6 1 
7 2 
R.V c 
C=Clarkwood 
R=G.A.Reay 
D=Dawn Sky 
S=Scotia 
1986 
3577 
17309 
62196 
85 
139 
2568 
225 
0 
R 
1987 1988 1989 
698 8640 23580 
11672 8170 10799 
2917 5799 3531 
8530 810 1889 
105 2107 268 
267 5 765 
249 2 2 
71 91 7 
D s s 
---
, __ 
--
-
in Division VIb 
in August since 
1990 1991 
16388 14458 
10612 16398 
1231 4431 
388 683 
307 315 
39 228 
140 37 
2 641 
s SI 
----
Table 8.2.5 Results from fitting the linear model to the 
abundance indices for haddock in Division VIb. The year class 
effects are the recriutment indices (in logs). Spawning stock 
estimates after removing the year effect are shown. 
RESIDUAL SUM OF SQUARES= .861E+01 
NUMBER OF OBSERVATIONS = 42 
NUMBER OF PARAMETERS = 22 
PARAMETER S.D. 
Year effects 
1 0-input 
2 1.1329 .3955 
3 1.2087 .3943 
4 .3391 .3780 
5 .7383 .3463 
6 .0825 .2982 
Age effects 
1 0-input 
2 -1.1288 .3703 
3 -2.7455 .3859 
4 -3.2796 .4001 
5 -4.3657 .4154 
6 -6.3299 .4379 
Year class effects 
1 6.3299 .7888 
2 10.7475 .6360 
3 11.1163 .5758 
4 7.1722 .5393 
5 6.2391 .5091 
6 10.7528 .4550 
7 8.4651 .4647 
8 9.0049 .4684 
9 8.5070 .4722 
10 8.3752 .4863 
11 8.9276 .5337 
12 8.8478 .6981 
YEAR SSB index 
1985 1733.2 
1986 610.1 
1987 1394.1 
1988 1069.5 
1989 676.6 
1990 392.8 
1991 286.4 
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Table 8.2.6. Total international fishing mortality at age and 
nurnbers at age of haddock in Division VIb between 1985 and 1990. 
Natural mortality is assumed to be 0.2. 
F-at-age 
Age 1985 1986 1987 1988 1989 1990 
1 .0000 .0000 .0058 .0274 .0048 .0100 
2 .0398 .0141 .1270 .2337 .4168 .1702 
3 .3162 .4369 .5382 .6243 .9611 .7631 
4 .9834 .9309 .5074 .9134 1.3108 1.1117 
5 .8703 .9735 1.0435 .3441 1.7258 1.0045 
6 .5912 .8330 1.4356 1.4492 .8493 1.2139 
7 .1178 .8608 1.3462 1.1033 1.5534 1.3225 
8 .3913 1.8491 1.6720 1.4539 .8423 1.4279 
9 .3668 1.1810 1.4846 1.3355 1.0816 1.3214 
10 .3668 1.1810 1.4846 1.3355 1.0816 1.3214 
N-at-age ('000) 
Age 1985 1986 1987 1988 1989 1990 
1 68900. 8421. 14799. 10437. 13539. 665. 
2 1837. 56411. 6895. 12047. 8314. 11031. 
3 3069. 1445. 45536. 4972. 7808. 4487. 
4 22499. 1831. 764. 21765. 2180. 2445. 
5 6923. 6090. 591. 377. 7148. 481. 
6 304. 2374. 2131. 170. 219. 1042. 
7 59. 138. 845. 415. 33. 77. 
8 237. 43. 48. 180. 113. 6. 
9 786. 131. 6. 7. 34. 40. 
10 4. 166. 77. 12. 10. 3. 
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Table 8.2.~. Results from fitting separable model to catch at age 
data for haddock in VIb. Estimates log recruitment at age 2 is 
shown. 
Number of observations= 48 
Number of parameters = 24 
Residual mean square = .5132 
Coefficient of determination = .9448 
Adj. coeff. of determination= .8918 
Parameter s.d. 
year effects 
1.0000 .0000 
1.8066 .6617 
2.3080 .7905 
1.8658 .6066 
1. 877.5 .5049 
1.0459 .2754 
age effects 
.0362 .0164 
.2243 .0885 
.4114 .1467 
.4745 .1641 
.5717 .1849 
.5427 .1684 
.4984 .1522 
.4000 .0000 
y/c effects 
6.5950 .7164 
5.5770 .5204 
3.8148 .4230 
5.7479 .3788 
8.6757 .3528 
9.6485 .3308 
7.8834 .3256 
7.8361 .3246 
10.6371 .3411 
8.9542 .3741 
9.9230 .4400 
10.1263 .5710 
10.7492 .8602 
Standardised log recruitment at age 2 
Year log R s.d. 
1978 11.1179 .8094 
1979 9.4999 .6425 
1980 7.0394 .5457 
1981 8.2298 .4837 
1982 10.3858 .4251 
1983 10.6842 .3725 
1984 8.3077 .3374 
1985 7.8361 .3246 
1986 10.6371 .3411 
1987 8.9542 .3741 
1988 9.9230 .4400 
1989 10.1263 .5710 
1990 10.7492 .8602 92 
Table 8.2.8. Recruitment estimates for haddock in VIb. Figures in 
brackets are the predicted log recruitment values from the 
regression. 
Year class Survey index Separable estimate 
age 1 age 2 
1979 6.32 8.22 
1980 10.75 10.39 
1981 11.11 10.68 
1982 7.17 8.31 
1983 6.23 7.83 
1984 10.75 10.64 
1985 8.46 8.95 
1986 9.00 9.92 
1987 8.50 10.12 
1988 8.37 (9.26) 
1989 8.92 (9.57) 
1990 8.84 (9.53) 
Predicted values back transformed 
1990 
1991 
1992 
Regression Output: 
10561.89 
14417.94 
13779.81 
Constant 4.528787 
Std Err of Y Est .3857392 
R Squared(Adj,Raw) .8829458 .8975776 
No. of Observations 9 
Degrees of Freedom 7 
Coefficient(s) .5658566 
Std Err of Coef. .0722468 
~able 8.2.9. Estimates mean fishing mortality and spawning stock 
biomas for haddock in VIb from VPA. 
Year Mean F(1-10) SSB 
1985 .4044 17790.9 
1986 .8260 8391.0 
1987 .9645 18362.3 
1988 .8820 12875.0 
1989 .9827 7956.8 
1990 .9667 4577.3 
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Table 8.2.10. Input values used for catch prediction for haddock {~-VIb. 
age N(1990) 
2 11031 
3 4487 
4 2445 
5 481 
6 1042 
7 77 
8 6 
9 .!+0 
10 3 
recruitment at age 2 
14417 
13779 
F Wt 
.17 .324 
.76 .410 
1.11 .496 
1.00 .608 
1.21 .656 
1.32 .897 
1.42 .852 
1.32 1.078 
1.32 1.308 
1991 
1992 
1993 12722 (geometric mean 1981-1989) 
Table 8.2.1~. Predicted yield and spawning stock biomass for 
haddock in VIb. 
Year Yield SSB 
tonnes tonnes 
1991 3200 4720 
1992 3830 6020 
1993 4040 6420 
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Table 9.1a Nominal landings (tonnes) of HADDOCK in Divisions Vllb,c, 1980-1990, as officially reported 
to ICES. 
Country 1980 1981 1982 1983 1984 
France 523 658 750 1,443 1,840 
Ireland 150 335 464 450 277 
Netherlands - - 1 
Norway - - - 54 17 
Spain 5 85 129 58 240 
UK (England & Wales) 1 - 3 - 275 
UK (N. Ireland) 
UK (Scotland) 56 - - - 63 
Total 735 1,078 1,347 2,005 2,712 
Country 1985 1986 1987 1988 1989 1990 
France 1,183 1,243 1,079 487 n/a n/a 
Ireland 388 202 156 101 n/a n/a 
Netherlands 
Norway 4 77 - + 261 211 
Spain 291 - - - n/a n/a 
UK (England & Wales) 35 58 30 33 3 7 
UK (N. Ireland) - - - + 
UK (Scotland) 7 51 79 3 17 165 
Total 1,908 1,631 1,344 624 
1Preliminary. 
n/a = Not available. 
Table 9.1b Nominal landings (tonnes) of HADDOCK in Divisions Vlld,e, 1980-1990, as officially reported 
to ICES. 
Country 1980 1981 1982 1983 1984 
Belgium + 2 1 1 
Denmark 15 
France 298 421 344 232 273 
Ireland + 
Netherlands - - 94 1 
UK (England & Wales) 59 119 60 41 26 
UK (Scotland) 
Total 372 542 499 275 299 
Country 1985 1986 1987 1988 1989 1990 
Belgium 2 1 + 1 1 + 
Denmark - - - - - + 
France 138 249 268 411 n/a n/a 
Ireland - - - - n/a n/a 
Netherlands - - - n/a 
UK (England & Wales) 27 21 43 102 70 23 
UK (Scotland) - - - - 1 1 
Total 167 271 311 514 
n/ a = Not available 95 
Table 9.1c Nominal landings (tonnes) of HADDOCK in Divisions Vllg-k, 1980-1990, as officially reported to 
ICES. 
Country 1980 1981 1982 1983 1984 
Belgium 2 3 3 1 
France 1,696 1,913 1,255 1,145 1,161 
Ireland 124 344 440 491 369 
Netherlands -
- 6 
Norway -
- - 3 
Spain 
- 192 119 109 292 
UK (England & Wales) 49 92 179 23 34 
UK (N. Ireland) 
UK (Scotland) - 4 
Total 1,871 2,548 2,002 1,772 1,856 
Country 1985 1986 1987 1988 1989 1990 
Belgium 2 - 8 11 18 6 
France 1,075 824 928 1,960 n/a n/a 
Ireland 406 115 158 174 n/a n/a 
Netherlands - - - n/a 
Norway - 9 - - 11 101 
Spain 270 - - - n/a n/a 
UK (England & Wales) 100 100 98 184 100 49 
UK (N. Ireland) -
- - + 1 1 
UK (Scotland) - 6 - 1 - 38 
Total 1,853 1,054 1,192 2,330 
1Preliminary. 
n/a = Not available. 
96 
Table 10.1 Nominal catch (tonnes) of WHITING in Sub-area IV, 
1980-1990, as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
Belgium 3,153 2,623 2,272 2' 864• 2,798 
Denmark 17,916 16,430 27,043 18,054 19,771 
Farce Islands 21 12 57 18 
France 23,626 24,744 23,780 21,263 19,209 
Germany, Fed. Rep. 1,267 601 223 317 286 
Netherlands 14,389 14,600 12,218 10,935 8,767 
Norway 27 27 17 39 88 
Poland 1 - - 1 2 
Sweden 16 9 11 44 53 
UK (England and Wales) 6,778 5,964 4,743 4,366 5,017 
UK (N. Ireland) 
UK (Scotland) 42,218 31,399 29,640 41,248 42,967 
Total 109,412 96,409 100,004 99,149 98,958 
Country 1985 1986 1987 1988 1989 1990 
Belgium 2,177 2,275 1,404 1,984 1,271 1,040 
Denmark 16,152 9,076 2,047 12,112 803 1' 195 1 
Farce Islands 6 - 12 222 1 26 
France 10,853 8,250 10,493 10,569 5,277 1•2 nja 
Germany, Fed. Rep. 226 313 274 454 415 679 1 
Netherlands 6,973 13,741 8,542 5' 0873 3,860 nfa 
Norway 103 103 74 52 341 481 
Poland 
Sweden 22 33 17 5 17 16 
UK (England & Wales) 5,024 3,805 4,485 4,007 1,896 2,124 
UK (N. Ireland) - - - 1 61 30 
UK (Scotland) 30,398 29,113 37,630 31,804 26,491 27,632 
Total 71,934 66,709 64,978 66,297 40,397 
1Preliminary. 
2Includes Division IIa (EC). 
3Working Group estimate. 
nja = Not available. 
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Table 10.2 tmnual Weight and Number-s of WHITING caught in IlJ between 1971 and 1.990 
------~----~-----~--~-----~---~---~-----~----~---~--~-~------~----~~----
Weight ( 1000 tonne5 ) i Number ( millions ) I 
l Year i Total I H.Con I Di5c i By-catl Total I H.Con I Disc I By-catl 
l------1-·------ : ---·--·--l-------1----·--·- : -------l--·-----1-------: -------: 
1£1'(1 : 1~12 : 58 I G:l I ?21 211B I 184 I iff)8 ! lft'i'(j: 
1972 I 188 I 60 i 67 I 61 I 1927 I 177 l 398 I 1352 l 
19?:1 I 2f)() I 6G I 110 I 90 I 21f)if I 7.32 i 65fJ I 127:l ! 
1974 I 290 I 75 l 85 l 130 ! 2572 l zrt9 1 tt77 I 1846 I 
Hli'S I 300 I ?:i I 13f) I 8f) I J.96f) I 2H I 6~1~1 I lO.lB l 
1976 I :361 I 75 l 136 I 150 I 2285 l 21~8 l 6°r 1 I 1396 l 
l~JT( I ''lit; I JoL. I ?3 I lf>:l I 106 I 24?0 l 2~i~·J I ~!4"( I H!GJ l 
lft(8 l 178 I 88 I :35 : 55 I 1727 I :322 l 21to I 1165 I 
.l~H9 I t.,,.,r, 1 f ... ).j I 98 : '7~'"J 1 (I I ~)9 l 18GB l 3H I MO I 88G I 
J.980 I 212 I 91 I 76 I 'tG l Hli I 301 : 't66 I 645 I 
1881 I i81 : 7~1 : 3~i l 6'( I 13~JG : 2~;·r I 2i.O I 92~) : 
1fJ82 : 129 l '71 I 26 I 0>1 I d..J l 73:3 I 231 I 168 I :133 I 
1H83 I 151 i 79 : r~H I •'){. J l.r 1 i310 : 25:1 l 360 : GS'i' I 
19Wt I tl5 i 77 I 39 ! 19 : 858 : 2q.s : 317 : 297 : 
1(j(j5 I m: ~;4 I 2B I lf" I ,) I 6Bti I lBO I 22fl : 280 : 
1986 : 15it l 58 I ?8 I v· I .. (i' 1173 i 202 l 572 i 399 l 
108? I i IVl I .Jl. I t"rr I t)[. I 53 l lG I 91? I 22~'t : 40B l 2B5 : 
1988 I 127 I 51 I 28 I it9 I 1370 I 191 l 227 I 952 I 
19fl~l I 118 : 40 I 3~i : rf:l I BSB I 1 ('•1 I ,),) I 27~) : •l:Ll: 
1990 I J.H I 42 l Str i 51 I 1.282 l l.GO I 52tt I 578 I 
--------~--~-------------------~-------------------------------~--------
Table 10.3 i)aJ.ues of Hatural Mortaiity Rate and PY'oportion f1ature al; t1ge 
I Age l Nat Mori Mat. I 
:-----:--------:-------1 
0 I /.:.550 : 0.000 : 
1 I 0.%0 l 0.110 I 
.-,I 
i. I 0.450 l 0.920 : 
3 I 0.350 I 1.000 I 
tt I 0 . 300 l 1. 000 I 
r 1 
.,.\ I o .zl:.;o 1 1 .ooo 1 
6 ! 0 '250 l J.. 000 : 
1:1 1 
I I 0.200 l 1.000 I 
8 I 0.200 l J..OOO I 
9 I 0.200 I J..OOO I 
10 I 0 . 200 l L 000 I 
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]able 10.4 Total InternaH.onal Gatch at Age (1000'~;) of WHITING in IlJ between J.971 and J.990 
i Age! 19'71 i 1972 i 19?3 I 1974 l 1975 l 1978 l 1977 I 19'{8 I 19?9 I 1980 I Age! 
l----:---------:---------:---------l---------l---------:-----~---1---------:---------l---------l---------:----: 
0 I 1232837 i 
1 I 6:?.0'r00 I 
5537111 1756471 
9381361 11530181 
'2 I 1061871 3149261 6603981 
3 I 1Blit~j I 44793\ 1313531 
(t i 12:3135 i 7ft~J.5: 
5 I 1302 J.l !1f)2f)f.; I 
6 I 21911 79331 
7 i 6931 32841 
8 : 1821 2431 
9 l 4081 671 
10 : 26: 64J. i 
180391 
~j{}()i} i 
172261 
2375i 
3451 
1J.81 
501 
57H151 
?5521r{ I 
9760001 
22fl.l.f!Bi 
:315161 
ltG601 
11631 
r)(t9B 1 
3251 
Hi 
201 
2388391 4250811 6669751 
%!f'i"S51 H~l08J.i 1004'i':l1i 
itCJ:l599: 1 1.1960 1i 4? 4 222 I 
2%Ei29 I J.f):Jit20: 28889'(: 
S38981 
B792\ 
752ft I 
1091 
13031 
l 'l'il ,).l. I 
21 
'f8ttZ5 I 290311 
H J.8B I 2003:l I 
2?331 52251 
4881 S051 
181 2281 
S2?1 .l?l 
281 J.59i 
68"(0171 
41'(2B21 
:305020 I 
2220'(£l i 
797041 
Gfl351 
68641 
1 '(0? I 
2ft7l 
lJ.i 
131 
/({63lt5 i 
G111211 
4575851 
20282tt I 
897521 
2Gf)981 
29881 
152fll 
2501 
11111 
J,)l 
Cl 
•.11 
332J:f2 i 0 I 
2G3~l381 1 I 
{t066f~ 11 2 i 
2669381 :1 I 
82(t661 4 I 
tt7G041 S I 
98581 6 I 
lOO:J: 7 I 
6531 8 i 
Sfli 9 I 
201 10 I 
I Anel lfjB.l I 19B2 I 1~)83 I 198tt I 1~l8E I 1fl8G I 1~l8'r I 19B8 i 1988 I 1H~JO I ?lgel 
I ----: ~·--·------1---------l---------l---------l---------! ---------1---------l--------- I ---------1--------- I ----1 
0 l 
J. i 
f) I 
1. I 
3 I 
lf I 
5 ! 
f) i 
:-;I 
I I 
8 I 
9 I 
10 : 
~i 1GHS21 
1609491 
:J31t2301 
25:31.28 I 
~)23!.51 
2ft065l 
108191 
27701 
2~l8 I 
tt:] I 
'1"1 
,)(I 
1005121 
18761ft I 
1021tt81 
2263171 
B2BOI' I 
245771 
f)2931 
19561 
38~) I 
4HI 
301 
f!Gfi5!?Hi 
1876081 
lf)812'fl 
1072711 
12H?~ll 
350131 
82~i0 I 
16691 
7601 
961 
331 
1G'r~l211 
3J.3029i 
15~)'(011 
1085621 
CfE9:JH: 
571001 
131421 
28:321 
:m;: 
J.?6l 
7.1: 
186SB51 
2002621 
.l4:lG581 
833581 
371801 
135311 
1Tff!91 
:30981 
B:Hl 
8itl 
~): 
22S02GI 
5639121 
lf)1518l 
1594401 
(t2550l 
125261 
:IT?GI 
39351 
5301 
721 
11 
eriGf?O I 
2605971 
35f)2fl?l 
1202941 
789!;s 1 
108921 
42051 
8221 
8181 
Hill 
''I fl 
41G511f 
ft252921 
2963~lHI 
1748131 
:wst~fl: 
154761 
HJTi'l 
41?1 
f)OI 
rtti! 
fJI 
38\ 
B?J.Ctfl I 
3239851 
1f)~J3091 
1831291 
?G22!)1 
140491 
HHi 
4041 
2BGI 
371 
Gl 
280G?Gi 0 I 
2{f673'71 J. l 
rl~l:16011 2 I 
12:37251 3 I 
82G?61 4 I 
315971 5 I 
19371 6 : 
6421 7 I 
901 8 l 
J.Gl 9 i 
I 10 I 
Tabl~ 20:.~ Total Internati.onal Mean MeJ.ght at Age (Kg. ) of WHITING in IV between 1971 and 1990 
---~~-------M------------~--~----------~-----~-----~---~---~~--~----~------·-~~~~~--~M---~-----------------~--~-
I Age I J.97J. i 19'(2 I 1.973 I 197(1 l 1.975 I 1976 I 1977 I 1978 I 1979 I 1980 I Age I 
:----l---------:---------:---------:---------l---------l---------l---------:---------l---------l---------l----1 
I 0 I 0.036 l 0.022 I 0.027 l 0.026 I 0.030 I 0.019 i 0.022 I 0.010 I 0.009 l 0.013 l 0 l 
1 I 0.118 I O.O'i'.l I 0.084 I 0.0?0 I 0.100 I 0.107 I 0.118 I O.O?<t I 0.098 I 0.075 I 11 
2 I 0.219 I 0.200 I 0.156 I 0.149 ! 0.215 l 0.1.94 I 0.211. i 0.181 i 0.166 I 0.1.?6 I 2 I 
3 I 0.285 I 0.282 l 0.277 l 0.257 l 0.277 I 0.284 i 0.322 I 0.235 I 0.260 I 0.253 I 3 I 
4 I 0.318 I 0.388 I 0.371 I 0.381 l 0,376 I 0.352 I 0.401 I 0.327 I 0.304 I 0.332 I 4 I 
5 : 0.433 I 0.418 I 0.439 I 0.469 I 0.470 I 0,443 l 0.450 l 0.436 I 0.419 I 0.340 I 5 i 
6 I 0.53J. I 0.520 i 0.462 I 0.519 I 0.356 I 0.519 I 0.468 I 0.438 I 0.457 I 0.466 I 6 I 
7 I 0.837 I 0.5?5 I 0.550 I 0.541 I 0.817 I O.E14 I 0.55!. I 0.4?7 I O.E02 I 0.479 I 7 I 
8 I 0.560 I 0.748 I 0.738 I 0.?86 l 0.596 I 0.554 l 0.440 I 0.613 I 0.584 I 0.573 l 8 I 
(.J I 0.?28 I O.H01 I O.BGO I l.O::J2 I 0.1'12 l 0,'140 l o:r:Ft I 0.?02 I 0.618 J 0.53~J I 9 l 
10 l 0.729 I 0.822 I 0.846 I 0.966 I 1.022 I 0.893 I 0.500 I 1.247 l 0.559 I 0.812 l 10 I 
-----~----~--~-----------~---~------------~--~~--~~----~------~-----------~----~-~--·--~--~---~-~--~----~-~~----
----------------..-----------------------------------·--·----------.. -----------------------------·---·---------·---------
I Agei 188.\ I 1882 I 1983 i 19fl4 I 19m; i 1.986 I 198'1 I 1f~88 I 19B9 I 19fJO I rtgel 
I---- i --------- i --------- i ---·----·-·-l---------l---------1--------- I-·-------- I--------- l --------- i ---------1---- i 
0 I 0.011 
1 : 0.082 
2 I 0.186 
:) I 0.241. 
it i 0.326 
5 I 0 .39ft 
G : 0 ,(i:?.:l 
7 l 0.473 
B I 0 .f)49 
9 : 0.828 
i 10 l 1 . 032 
0.02:1 
0.05H 
O.J.B2 
0.252 
0 .:JUt 
0.3'{8 
0 .1f84 
0.506 
O.'(O:l 
0.783 
1 . .tOJ. 
O.OH 
0.105 
0. !H£1 
0.275 
0 .J26 
0.:387 
0 Jt2'( 
0.457 
0.520 
0.670 
0 ,()02 
0.020 
0.088 
O.HJH 
0.275 
0 .3:JB 
0.3Wr 
0 .3~)3 
0.464 
O.SB6 
0.514 
O.fl'f.l 
o.ou~ 
0.09't 
O.J.8G 
0.265 
() .:l21t 
0.391. 
() ,<t29 
OA69 
0 ,if2(t 
0.497 
() ,'(fJ9 
0.015 
0.1.05 
0' 182 
0.252 
0.3.U) 
0.37:3 
0.462 
0,465 
0.525 
1.194 
0.528 
0.012 
0.076 
O.HG 
0.246 
0.293 
0.371 
0.36B 
0.492 
0Jt58 
0.852 
O.Ei02 
0 .O.t:l 
0 .05ft 
O.H:J 
0.222 
0.29B 
0.335 
0 .41:J 
0Jt28 
0 .B:Jc} 
0.588 
O.fA2 
0.023 
0.068 
0 .1S6 
0.224 
()j6it 
0.316 
0 .38:l 
0.438 
0.3H 
0.512 
O.fl28 
0.015 
0.081 
0 '136 
0.207 
0.24'f 
0.277 
OJtOG 
0.'t84 
0.6:!9 
0.316 
0 l 
1 I 
2 I I 
ij 1 
..J I 
it: 
5 I 
i) : 
7 I 
8 I 
9 I 
I 10 I 
---------·-.----- ----------·--------... -------- ..... -----..... -·-----------------· .... ---------------·--------.... ------.-.------------- .... 
00 
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Table 10.7 VPA slll'llll!lry statistics for North Sea lolhfting 
VPA Version 2.1 - May 1988 
\IHITING IV 
with cpue data from file \IHIIVEF.DAT 
D I SAGGREGATED Qs 
LOG TRANSFORMATION 
NO explanatory variate (Mean used) 
Fleet 1 ,SCOGFS , has terminal q estimated as the mean 
Fleet 2 ,SCOTRL , has terminal q estimated as the mean 
Fleet 3 ,SCOSEI , has terminal q estimated as the mean 
Fleet 4 ,SCOLTR , has terminal q estimated as the mean 
Fleet 5 ,ENGGFS , has terminal q estimated as the mean 
Fleet 6 1 FRATRB , has terminal q estimated as the mean 
Fleet 7 ,FRGGFS , has terminal q estimated as the mean 
Fleet 8 ,NETGFS , has terminal q estimated as the mean 
Fleet 9 , INTGFS , has terminal q estimated as the mean 
FLEETS COMBINED BY ** VARIANCE ** 
Terminal Fs estimated using shrunk Laurec/Shepherd 
Regression weights , 0.020 1 0.116, 0.284 1 0.482 1 0.670 1 0.820, 0.921 1 0.976, 0.997, 1.000 
Age 0 
SUMMARY STATISTICS 
Fleet , Pred. 
q 
, SE(q),Partial,Raised 
F • F 
--r:~:o.m:o.oooo :o.oo38 
2 1 No data for this fleet at this age 
3 ,-24.38 1 1.53510.0000 10.0099 
4 , No data for this fleet at this age 
5 ,-17.55 , 0.722,0.0000 10.0076 
Age 1 
6 1-20.24 • 0.83710.0001 ,0.0022 
7 , No data for this fleet at this age 
8 ,-16.13 , 0.847,0.0000 ,0.0050 
9 , No data for this fleet at this age 
Fbar SIGMA(int.) SIGHA(ext.) 
0.010 0.377 0.240 
SIGMA(overall) Vadance ratio 
0.377 0.406 
SUMMARY STATISTICS 
Fleet , Pred. 
q 
, SE(q),Partial,Raised 
F F 
--,-:-13.89 : 0.529:0.0001 :0.1023 
2 ,-18.86 , 1.248,0.0001 ,0.8139 
3 ,-17.68 ' 1.005,0.0053 ,0.0918 
4 ,-17.72 , 0.989,0.0075 10.5032 
5 ,-15.83 , 0.352,0.0000 ,0.1124 
6 ,-15.95 , 0.418,0.0043 10.2519 
7 ,-17.33 • 1.535,0.0000 ,0.0263 
8 ,-14.30 1 0.552,0.0000 ,0.1577 
9 1-14.94 1 0.293,0.0000 ,0.1570 
Fbar SIGMA(int.) SIGHA(ext.) 
0.186 0.168 0.152 
SIGMA(overall) Variance ratio 
0.168 0.816 
Age 2 
Fleet , Pred. 
q 
SUMMARY STATISTICS 
, SE(q),Partial,Raised 
F F 
--,-:~: 0.312:0.0001 :0.3987 
2 ,-16.20 , 0.66310.0012 ,0.9960 
3 ,-15.56 , 0.510,0.0441 ,0.1747 
4 ,-16.27 , 0.343,0.0318 ,0.4446 
5 ~-15.37 , 0.303,0.0000 ,0.8151 
6 ,-14.87 ' 0.318,0.0125 ,0.3984 
7 ,-15.84 , 1.053,0.0000 ,0.2615 
8 ,-14.41 , 0.805,0.0000 ,1.3887 
9 , No data for this fleet at this age 
Fbar SIGMA(int.) SIGHA(ext.) 
0.471 0.144 0.181 
Age 3 
Fleet , Pred. 
q 
SIGMA(overall) Variance ratio 
0.181 1.574 
SUMMARY STATISTICS 
, SE(q),Partial 1Raised 
F F 
--r: :-rr:-n-: 0":392: 0. 0001 :0.8296 
2 ,-15.24 , 0.641,0.0032 ,3.7746 
3 ,-14.54 , 0.250,0.1230 ,0.5496 
4 ,-15.34 , 0.287,0.0809,1.3062 
5 ,-15.41 , 0.229,0.0000 ,0.6494 
6 ,-13.97 1 0.106,0.0308 ,0.9040 
7 ,-15.55 , 0.873,0.0000 10.2529 
8 ,-14.88 1 0.88210.0000 ,0.2782 
9 , No data for this fleet at this age 
Fbar SIGMA(int.) SIGMA(ext.) 
0.832 0.820E-01 0.124 
SIGMA(overall) Variance ratio 
0.124 2.279 
Age 4 
Fleet , Pred. 
q 
SUMMARY STATISTICS 
, SE(q),Partial 1Raised 
F F 
--,-:-13.36 : 0.473:0.0001 :0.5121 
2 ,-14.73 ' 0.40310.0053 12.3538 
3 ,-14.04 , 0.253,0.2026 ,0.5592 
4 ,-14.91 , 0.204,0.1240,1.1428 
5 ,-15.44 , 0.32310.0000 ,0.7042 
6 1-13.54 , 0.100,0.0475,0.9992 
7 ,-15.58 , 0.889,0.0000 ,0.4402 
8 , No data for this fleet at this age 
9 1 No data for this fleet et this age 
Fbar SIGMA( int.) SI GMA{ext.) 
0.964 0.787E-01 0.120 
Age 5 
Fleet , Pred. 
q 
SIGMA(overall) Variance ratio 
0.120 2.306 
SUMMARY STATISTICS 
, SE(q),Partial 1Raised 
F F 
--r::-rr:n-:o.m:o. ooo1 :T:T200 
2 ~-14.42 1 0.673,0.0073 ,3.7879 
3 ,-13.73 I 0.435,0.2761 10.5908 
4 ,-14.67 , 0.324,0.1578 , 1.4569 
5 ,-15.54 , 0.566,0.0000 , 1.7317 
6 , -13.23 , 0.19010.0646 , 1.2764 
7 ,-15.34 , 0.88710.0000 ,0.3432 
8 , No data for this fleet at this age 
9 , No data for this fleet at this age 
Fbar SIGMA(int.) SIGMA(ext.) 
1.267 0.140 0.166 
SIGMA(overal L) Variance ratio 
Age 6 
fleet , Pred. 
q 
0.166 1.399 
SUMMARY STATISTICS 
, SE(q) 1Partial,Raised 
F F 
--,-:~: 0.401:0.0002 :0.7126 
2 ,-14.28 , 0.49610.0084 ,2.0145 
3 ,-13.58 1 0.283,0.3195 ,0.8587 
4 ,-14.55 1 0.318,0.1777 ,2.1576 
5 ,-15.70 I 0.692,0.0000 ,0.6322 
6 ,-13.08 , 0.201,0.0750 , 1.5913 
7 , No data for this fleet at this age 
8 , No date for t.his fleet at this age 
9 , No data for this fleet at this age 
Fber SIGHA(int.) SIGMA(ext.) 
1.371 0.130 0.181 
SIGMA(overall) Variance ratio 
0.181 1.956 
Age 7 
Fleet , Pred. 
q 
SUMMARY STATISTICS 
, SE(q},Partial,Raised 
F F 
--r: No data'fOrtiiis fleet' at th1 
2 ,-14.25 , 0.90010.0087 12.5000 
3 1-13.70 , 0.55610.2835 10.8816 
4 ,-14.67 I 0.60810.1585 12.5493 
5 , No data for this fleet at this age 
6 1-12.99 1 0.18010.0822 I 1.5068 
7 , No data for this fleet at this age 
8 1 No data for this fleet at this age 
9 1 No data for this fleet at this age 
Fbar SIGMA(int.} SIGMA(ext.) 
1.475 0.162 0.132 
Age 8 
Fleet 1 Pred. 
q 
SIGHA(overall} Variance ratio 
0.162 0.664 
SUMMARY STATISTICS 
1 SE(q),Partial 1Raised 
F F 
--,-: No data' for this fleet 
1 
at this age 
2 , No data for this fleet at this age 
3 1 No data for this fleet at this age 
4 1 No data for this fleet at this age 
5 , No data for this fleet at this age 
6 ,-12.88 I 0.35410.0923 ,3.0666 
7 1 No data for this fleet at this age 
8 , No data for this fleet at this age 
9 , No data for this fleet at this age 
Fbar SIGMA( int.) SIGMA(ext.} 
1.983 0.354 0.000 
SIGHA(overall} Variance ratio 
0.354 0.000 
Table 10.8 Total International Fbhi.ng f1od;alit}J Rate at (lge of WHITING in IlJ between 1971 and J.990 
--------~·~--~---------~--~---------------~---------------------------~-------~--~~-------~------~--~----~---~--
i Agel 1~H1 i 1972 I i973 i 197ft i 1(175 I 1976 I 1977 I 1978 I i979 I 1.980 I Agel I I I l i I I I 
l----l---------l---------l---------l---------l---------l-~-------l---------:---------i---------l------·--1----l 
() l 0.051 i 0.017 I O.OJ.i. I 0.017 : 0.01.2 i 0 .02J. j 0.033 l 0.0:3:1 i 0.025 : O.Oit5 I 0 l 
1 : O.:l9G I 0 .:l26 l 0.289 : 0.39B I 0.229 I 0 .1BO I 0.435 I O.H)1 I O.tl5 l 0.10(t I 1 I 
2 I 0.544 i 0.71.9 I 0.822 I 0.873 l 0. 78:3 I 0.956 i 0.517 l 0.429 i 0.502 I O.li54 I 2 l 
:l l 0.57? I 0 .GJ.l I 1. Of)q. I 1.059 l 1. 005 I 1.25? I 0.8?2 I O.GH l 0.?:-i? I 0.836 l tj I ,) I 
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r: i 
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0.820 I 1.%G I i . q.~j'( : 1.1G1 i l.OG:l I 0 .91'3 l 0 .B~i2 I 1.621 i .t. 012 l 1.238 : ? l 
8 : 0.838 : 0.788 : 1.570 I 0.881 I 1 .Ot:3 i 0 Jt89 J 2.524 I i..575 : J..307 I 2.274 i 8 : 
9 I 0.6'fr) l l.OB2 l 1.2Hi l 1.0% l 1.202 I l.~m; : 1.2BO I 1.199 : o.mn 1 1 Jfll : ~l : 
10 I 0.675 I 1.082 i 1.216 I 1.0:36 I 1. 202 I 1.925 I 1.280 I 1.199 : 0.383 l 1.411 : 10 : 
-~-~--~-----~~-------•----~•~----~~--~----~~~-w~-------~-~----~~--~~---~-~-----~-~~----------~-----~----------~ 
---------·----------------------.--------------------------------
--·--------------------.. --------------------- .... -------
i li~Je l l~ifll I 1982 I lDH:l I 1~i8it I l!JBS I l~JBG I 198? I 1DB8 I 1~)89 I 1fi90 i Agel I I I I I I I I I 
l··--- l -··-------I ---------1-·--------: ---------1-·--------: ·---------:---------: ---------:---------: ---------1----: 
0 I 0.0f)2 : 0 .Ol:l I 0.05B l O.Ojj I O.OLt l 0 .OlG I O.OOB I 0.01D I 0.008 l 0.010 l 0 l 
O.l?tt : 0.181 l 0.209 I 0.223 i 0.189 : 0.265 : () .139 : 0.3tt4 l 0.11:3 l 0.186 i 1 l 
2 I 0.33'1 I 0.288 I 0 .1}5'( : 0 Jt93 l 0.2?3 I 0 .11:?.6 : 0.506 i 0.432 l O.H9 I oxn 1 2 I I 
lj I 
·.J I 0.?63 l 0.520 l 0.735 I 0.812 i 0.688 : 0.727 I O.B82 : 0.664 I 0.690 i 0.832 l 3 i 
CL i 
I I 0. ~iB~i I o. ·r:l4 1 O.'i':J.l l 1.028 l 0 .9()~; i l.HN I 1. 2~J:l l 0. 9~i.t I O.Wt2 I 0 .9f)!j l it l 
5 I i.l J.l i 0.894 i 0.92tt I J. .()i(( i J..196 : 1.062 : 1 Jt47 ! 1.16'1 i J..(1ft7 l 1..267 i 5 i • I 
G l 1.:286 : 1.152 : 0 .9?9 I i . 2~W l 1.32'? I 1 . ~~~:i5 t 1. Git:J l .t.3G:2 l 1.653 l 1.3'!1 I 6 i 
.., I 
f ! J. .GOl I OJJ.6 l 1.278 I 1.2ir3 I 1.51t9 I 1.476 I 1..907 I 0. 7.54 I 1..436 l l.HS I ·r I 
8 I I I 1.:23G : 1.132 I 1. 231t I 1.ni.t 1 2 .OG.t l l. 4~15 : 1.90? l 0.?38 I 2 .5011· I 1. 98:3 : 8 l 
9 : 1. 244 I 0.968 i J..029 : 1.17:.l : 1.408 I J. .3i0 I 1.640 l 1.002 : i.6l6 l 1.412 I 9 : 
i.O i 1.2tr'l· I O.%G l 1.029 l 1.1'r:l l 1. (tOB I l.:l.lO l l.fJitO l 1.002 I 1.615 I .t.rf12 I 10: 
_,... __________ .... ____ ·------------------.--------------------·----------------------------
--------·----------------------
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Table 10.9, Stock Numbers at f;ge (1000's) of I!IHITING in IV between 1971 and 1990 
l Agel 1971 I 1972 I 1973 I 1974 I 1975 I 1976 I 1977 l 1978 I 1979 l 1980 I Agel 
:----l---------l---------l---------l---------l---------:---------:---------l---------l---------:---------l----1 
0 I 6855691W: 906G7310: 44? 11120 i 92it00790: 57tr29930: 55823560 I 56804420 I 588it3990 I 539164 70 i 2063:i160: 0 I 
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6 
9 
J.O 
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Table 10.10.1 North Sea Whiting RCT3 Results for age 0. 
Analysis by RCT3 ver3.1 of data from file : 
WHIIVO.RCX 
WHITING IV RCRTINX2 INPUT VALUES; AGE 0; 1991 \.IG 
Data for 13 surveys over 22 years : 1970 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
survey weighting not applied 
Final estimates shrunk towards mean 
HiniiTUll S.E. for any survey taken as .20 
HiniiTUll of S points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
1--------- --Regression-------- --1 1--------- --Prediction------- --1 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std IIAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.01 4.S1 .3S .648 18 7.29 11.87 .487 .198 
IYFS2 1.87 -.33 1.02 .181 18 6.79 12.38 1.297 .028 
EGFSO 2.22 -1.49 1.39 .087 11 S.9S 11.69 1.706 .016 
EGFS1 3.4S -8.14 1.41 .086 12 S.69 11.49 1.686 .017 
EGFS2 4.94 -12.80 2.21 .038 13 4.87 11.24 2.S6S .007 
SGFSO 2.79 -4.S9 1.89 .034 6 6.47 13.46 3.157 .oos 
SGFS1 1.6S 2.67 .59 .247 7 6.00 12.60 1.312 .027 
SGFS2 .83 6.64 .29 .S82 8 S.33 11.06 .43S .249 
DGFSO .40 7.61 .4S .3S9 8 6.4S 10.20 .SS9 .1S1 
DGFS1 3.9S -1S.41 3.21 .014 9 6.96 12.06 3.9S9 .003 
DGFS2 8.37 -3S.14 8.66 .002 10 S.28 9.10 10.304 .000 
GGFS1 .69 8.46 .6S .231 6 6.40 12.89 1.636 .018 
GGFS2 .ss 8.21 .63 .222 7 S.S2 11.24 .920 .OS6 
VPA Mean = 10.S2 .4S6 .226 
Yearclass = 1989 
1---------- -Regression--------- -I 1---------- -Prediction-------- -I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .99 4.60 .3S .644 18 6.23 10.78 .408 .229 
IYFS2 1.78 .19 .97 .189 18 6.S2 11.76 1.198 .027 
EGFSO 2.19 -1.34 1.39 .086 11 7.07 14.13 2.200 .008 
EGFS1 3.41 -7.93 1.42 .085 12 S.27 10.06 1.669 .014 
EGFS2 4.23 -9.49 1.86 .OS2 13 4.36 8.92 2.23S .008 
SGFSO 2.8S -4.88 1.94 .033 6 6.06 12.36 2.871 .oos 
SGFS1 1.68 2.S6 .60 .242 7 S.42 11.64 .998 .038 
SGFS2 .82 6.67 .28 .S90 8 4.S6 10.43 .3SS .301 
DGFSO .40 7.S9 .46 .3SS 8 7.S4 10.64 .S89 .110 
DGFS1 3.83 -14.66 3.12 .01S 9 6.87 11.63 3.844 .003 
DGFS2 
GGFS1 .69 8.46 .6S .230 6 S.64 12.36 1.412 .019 
GGFS2 .ss 8.19 .64 .217 7 S.10 11.01 .893 .048 
VPA Mean = 10.49 .44S .192 
Yearclass = 1990 
1-· --·--··--Regression--------- -I 1--------- --Prediction-------- -I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std \.lAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .97 4.70 .3S .636 18 6.92 11.43 .466 .320 
IYFS2 
EGFSO 2.16 -1.17 1.39 .084 11 6.78 13.48 2.08S .016 
EGFS1 3.38 -7.73 1.43 .082 12 S.81 11.88 1.790 .022 
EGFS2 
SGFSO 2.91 -S.22 1.99 .031 6 7.S7 16.80 4.890 .003 
SGFS1 1.71 2.41 .61 .237 7 S.18 11.26 .917 .083 
SGFS2 
DGFSO .41 7.S7 .47 .3SO 8 8.62 11.09 .674 .1S3 
DGFS1 
DGFS2 
GGFS1 .69 8.47 .6S .230 6 S.78 12.4S 1.479 .032 
GGFS2 
VPA Mean = 10.46 .432 .372 
Yearclass = 1991 
1- ·--·-·-···Regression--------- -I 1---------- -Prediction-·------ -I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std IIAP 
series cept Error Pts Value Value Error Weights 
IYFS1 
IYFS2 
EGFSO 2.13 -.99 1.39 .083 11 s .12 9.91 1.699 .056 
EGFS1 
EGFS2 
SGFSO 2.98 -S.61 2.06 .030 6 7.23 1S.94 4.611 .008 
SGFS1 
SGFS2 
DGFSO 
DGFS1 
DGFS2 
GGFS1 
GGFS2 
VPA Mean = 10.44 .417 .936 
Year Weighted Log lnt Ext Var VPA Log 
Class Average IIAP Std Std Ratio VPA 
Prediction Error Error 
1988 67667 11.12 .22 .20 .85 
1989 4S087 10.72 .20 .16 .63 
1990 65840 11.09 .26 .2S .91 
1991 34480 10.4S .40 .3S .76 
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Table 10.10.2 North Sea Whiting RCT3 Results for age 1. 
Analysis by RCT3 ver3.1 of data from file : 
IJHI IV1.RCX 
WHITING IV RCRTINX2 INPUT VALUES; AGE 1; 1991 IJG 
Data for 13 surveys over 22 years 1970 - 1991 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
F nal estimates shrunk towards mean 
M ni nun S. E. for any survey taken as • 20 
M ninun of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I---------- -Regression---------- I I---------- -Predi et ion--------- I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std IJAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 1.01 1.95 .35 .658 18 7.29 9.28 .479 .197 
IYFS2 1.86 -2.82 1.01 .185 18 6.79 9.78 1.283 .028 
EGFSO 2.48 -5.48 1.57 .069 11 5.95 9.26 1.926 .012 
EGFS1 3.66 -11.84 1.51 .077 12 5.69 8.97 1.797 .014 
EGFS2 5.21 -16.67 2.34 .034 13 4.87 8.71 2.713 .006 
SGFSO 2.49 -5.56 1.68 .039 6 6.47 10.55 2.811 .006 
SGFS1 1.52 .68 .53 .273 7 6.00 9.83 1.188 .032 
SGFS2 .82 4.09 .29 .571 8 5.33 8.47 .435 .239 
OGFSO .39 5.07 .45 .356 8 6.45 7.62 .551 .149 
DGFS1 3.30 -13.76 2.68 .020 9 6.96 9.19 3.299 .004 
DGFS2 8.78 -:59.91 9.08 .002 10 5.28 6.46 10.801 .000 
GGFS1 .59 6.15 .54 .284 6 6.40 9.95 1.354 .025 
GGFS2 .49 5.86 .54 .265 7 5.52 8.55 .793 .072 
VPA Mean = 7.94 .458 .216 
Yearclass = 1989 
I---------- -Regression---------- I I---------- -Prediction--------- I 
survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .99 2.04 .34 .654 18 6.23 8.20 .400 .227 
IYFS2 1.75 -2.27 .96 .195 18 6.52 9.16 1.178 .026 
EGFSO 2.45 -5.35 1.58 .067 11 7.07 12.00 2.491 .006 
EGFS1 3.62 -11.63 1.51 .075 12 5.27 7.45 1.779 .012 
EGFS2 4.42 -12.97 1.94 .048 13 4.36 6.27 2.342 .007 
SGFSO 2.54 -5.80 1.72 .037 6 6.06 9.56 2.552 .006 
SGFS1 1.54 .58 .54 .268 7 5.42 8.95 .903 .045 
SGFS2 .81 4.13 .28 .580 8 4.56 7.84 .355 .289 
DGFSO .40 5.06 .45 .353 8 7.54 8.05 .579 .109 
DGFS1 3.18 -13.05 2.59 .021 9 6.87 8.83 3.188 .004 
DGFS2 
GGFS1 .59 6.15 .54 .284 6 5.64 9.49 1.169 .027 
GGFS2 .49 5.84 .55 .260 7 5.10 8.35 .769 .062 
VPA Mean = 7.91 .447 .183 
Yearclass = 1990 
I--·------· -Regression----·----- I I---------- -Prediction--------- I 
Survey/ Slope Inter-
Series cept 
Std Rsquare No. Index Predicted Std IJAP 
Error Pts Value Value Error Weights 
IYFS1 .97 2.16 .34 
IYFS2 
.647 18 6.92 8.84 .456 .319 
1.58 .066 11 6.78 11.28 2.370 .012 1.52 .073 12 5.81 9.39 1.909 .018 
EGFSO 2.43 ·5.20 
EGFS1 3.58 ·11.42 
EGFS2 
1.77 .036 6 7.57 13.51 4.339 .004 
.55 .263 7 5.18 8.60 .830 .096 
SGFSO 2.59 ·6.07 
SGFS1 1.57 .46 
SGFS2 
DGFSO .40 5.04 
.46 .349 8 
DGFS1 8.62 8.48 .662 .152 
DGFS2 
GGFS1 .59 6.15 
.54 .283 6 GGFS2 5.78 9.56 1.223 .044 
VPA Mean = 7.88 .433 .355 
Yearclass = 1991 
I-------- -··Regression---------- I I---·------ -Prediction--------- I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
JYFS1 
IYFS2 
EGFSO 2.40 -5.05 1.59 .064 
EGFS1 11 5.12 7.26 1.940 .044 
EGFS2 
SGFSO 2.65 -6.39 1.82 .034 
SGFS1 
6 7.23 12.73 4.083 .010 
SGFS2 
DGFSO 
DGFS1 
DGFS2 
GGFS1 
GGFS2 
VPA Mean = 7.85 .416 .947 
Year IJeighted log Int Ext Var VPA log Class Average WAP Std Std Ratio VPA Prediction Error Error 
1988 5126 8.54 .21 .20 .84 1989 3430 8.14 .19 .15 .63 1990 4973 8.51 .26 .24 .90 1991 2632 7.88 .40 .35 .76 
1 0 5 
Table 10.10.3 North Sea Whiting RCT3 Results for Age 2. 
Analysis by RCT3 ver3.1 of data from file : 
\.IHI IV2.RCX 
WHITING IV RCRTINX2 INPUT VALUES; AGE 2; 1991 \.IG 
Data for 13 surveys over 22 years 1970 - 1991 
Regression type = c 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
F nal estimates shrunk towards mean 
M nimun S.E. for any survey taken as .20 
M nimun of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I--------- --Regression---------- I I---------- ·Prediction---·----- I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .98 .94 .32 .686 18 7.29 8.08 .447 .231 
IYFS2 1.83 -3.84 .99 .189 18 6.79 8.59 1.263 .029 
EGFSO 2.35 -5.96 1.48 .083 11 5.95 8.04 1.815 .014 
EGFS1 3.32 -11.17 1.35 .095 12 5.69 7.71 1.614 .018 
EGFS2 3.80 -11.18 1.67 .066 13 4.87 7.32 1.945 .012 
SGFSO 1.62 -2.07 1.06 .105 6 6.47 8.40 1.764 .015 
SGFS1 1.55 -.59 .54 .289 7 6.00 8.70 1.195 .032 
SGFS2 .81 2.98 .27 .610 8 5.33 7.30 .410 .275 
DGFSO .47 3.42 .57 .262 8 6.45 6.45 .702 .094 
DGFS1 6.94 -38.59 5.67 .005 9 6.96 9.65 6.985 .001 
DGFS2 -30.26 171.10 31.33 .000 10 5.28 11.22 37.271 .000 
GGFS1 .59 5.00 .51 .334 6 6.40 8.75 1.288 .028 
GGFS2 .72 3.81 .88 .132 7 5.52 7.79 1.278 .028 
VPA Mean = 6.77 .456 .223 
Yearclass = 1989 
I--------- --Regression---------- I I---------- ·Predi et ion--------- I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std \.lAP 
Series cept Error Pts Value Value Error Weights 
IYFS1 .97 .97 .33 .675 18 6.23 7.03 .382 .252 
IYFS2 1.76 -3.47 .96 .194 18 6.52 8.00 1.183 .026 
EGFSO 2.33 -5.85 1.49 .081 11 7.07 10.64 2.350 .007 
EGFS1 3.31 -11.13 1.37 .092 12 5.27 6.32 1.613 .014 
EGFS2 3.45 ·9.55 1.49 .081 13 4.36 5.46 1.795 .011 
SGFSO 1.63 -2.13 1.07 .103 6 6.06 7.75 1.584 .015 
SGFS1 1.57 -.69 .54 .285 7 5.42 7.81 .907 .045 
SGFS2 .80 3.01 .27 .619 8 4.56 6.68 .335 .327 
DGFSO .48 3.38 .58 .257 8 7.54 6.97 .742 .067 
DGFS1 6.47 -35.65 5.31 .006 9 6.87 8.80 6.527 .001 
DGFS2 
GGFS1 .58 5.00 .51 .334 6 5.64 8.30 1.112 .030 
GGFS2 .73 3.75 .90 .127 7 5.10 7.50 1.251 .023 
VPA Mean = 6.75 .447 .184 
Yearclass = 1990 
I---------- ·Regression---------- I I--------- --Predi et ion-------·- I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
IYFS1 .96 1.02 .33 .661 18 6.92 7.68 .445 .347 IYFS2 
EGFSO 2.31 
-5.73 1.49 .080 11 6.78 9.96 2.240 .014 EGFS1 3.31 -11.11 1.40 .088 12 5.81 8.11 1.749 .023 EGFS2 
SGFSO 1.64 -2.18 1.08 .102 6 7.57 10.24 2.655 .010 SGFS1 1.59 
-.81 
.55 .280 7 5.18 7.45 .832 .099 SGFS2 
DGFSO .48 3.33 
.59 .252 8 8.62 7.49 .855 .094 DGFS1 
DGFS2 
GGFS1 .58 
GGFS2 
5.01 .52 .333 6 5.78 8.38 1.165 .051 
VPA Mean = 6.72 .436 .362 
Yearclass = 1991 
I--------·· ·Regression-·····-·-· I I-··-··-··- ·Prediction··--··--- I 
Survey/ Slope Inter-
Series cept Std Rsquare No. Index Predicted Std Error Pts Value Value Error 
IYFS1 
IYFS2 
EGFSO 2.29 
EGFS1 
·5.60 1.50 .077 11 5.12 6.14 1.836 
EGFS2 
SGFSO 1.65 
-2.23 1.10 .101 6 7.23 9.69 2.455 SGFS1 
SGFS2 
DGFSO 
DGFS1 
DGFS2 
GGFS1 
GGFS2 
VPA Mean = 6.69 .423 
Year Weighted Log Int Ext Var VPA Log class Average WAP Std Std Ratio VPA Prediction Error Error 
1988 1729 7.46 .21 .19 
.76 1989 1071 6.98 .19 .16 .66 1990 1623 7.39 .26 .25 .88 1991 852 6.75 .41 .36 
.78 
106 
WAP 
Weights 
.049 
.027 
.924 
Table 10.11 Mean Fhhing 11ortalJ.ty 1 Bi.omass and Recruitment of WHITING J.n IiJ between 19'71 and 1990 
Yetn' 
Mean Fishing Mortality i Biomass Recruits 
Ages Ages I 1000 tonnes i Age 0 
2 to 6 
H.Con l Disc 
I 0 to fti 
i By-cat l Total i Sp St iY.C.iMillioni 
: ·------· i --------1-·------- i ------·-- i -·------ i ------- i ---- i -------: 
19?1 l OJtlJ. l 0' 134 i 0.06i i !120 l 220 i 71 : 68557 l 
1972 i 0.578 l 0.141 I 0.116 l 60:3 1 269 i 72 I 90667 i 
19?3 l 0 .G?.t l 0 .1G9 i 0, 1S9 l 921 : 3B1 i ?3 1 HrtJ.J. l 
197ft l 0.581 l 0.138 i 0 .29fJ· : 682 i 441 l 74 : 92401 l 
19'f!:i i 0.838 i 0.220 I 0' J.42 i 1102 i 453 i 75 i 57430 i 
19"(8 ! o .srto : 0.169 : 0.272 i 1036 : 581 l 76 I 55824 I 
19?7 : 0 .5G!1 I 0.118 i 0.211" i 101:l i 547 i 77 i 58804 l 
19?8 l 0 .6()/f l 0.078 l 0.103 l 701 l 404 : 78 i 58844 i 
1~m·J : 0.5% i 0.0?3 l 0.10S l 8'(1 l 4[)5 i 79 l 53918 l 
1980 l 0.651 l 0.219 : 0.093 l 768 I 474 i 80 : 20633 l 
19BJ. I O.fWJ l 0.08':l : 0, lf'1 I :/(5 : 444 i 81 i 23619 : 
1982 : 0Jt91 : O.J.03 l 0.100 I 440 l 341 I 82 I 20697 I 
J.~lH3 I 0. ~iG1 i O.HS I 0.068 I ri81 i 303 I 83 I 32384 I 
198ft l 0.743 I 0.129 : 0.068 l 4ft 1 : 247 l 84 l 23211 I 
J.9m; : o.r(% i 0.082 : 0.055 I tt01 I 242 i 85 I 47562 l 
1986 I 0.7:37 i O.H9 I 0.055 l 614 i 263 I 86 I 39899 l 
1987 : (). ~)(f() \ 0' .l!j? i 0.0?0 I tt95 I 275 i 87 I 28474 i 
1988 l 0.712 l 0.107 i 0.!.57 : 390 i 273 I 88 I 64780 l 
J.9B9 i O.G.t:J I 0 .1~)2 : 0.1% I !)?D I 269 i 89 I 44169 I 
1990 I 0.505 I 0.267 I 0.149 I 617 I 351 I 90 I 65840 l 
1--------------------------------------------------------------l 
l Ad {;-mean recruits at age 0 for period 197J. to 1990 I 49521 I 
I Geom-mean recruits at age 0 for period 1971 to 1990 I 44972 I 
-·-------·----- .. ---------.. ---------·-----· .. ----------------------- .... ------
1 0 7 
Table 1 0. 12 Input for catch predicHon of WHITING in IV 
1990 Ualues used in Prediction 
Stock and Fishing Mortality F at age 1 Mean Wt. and Propn. Retained by Consumption Fishery 
1---------------------------------------------------·---·-··--------------------l 
Hc(lled mean F 
1986 to 19~30 
I .. M1·ll1D values for period 19BG t:o 1990 
Agei Stock 
Number 
Fishing Mortality Mean Weight (Kg.) ! Prop. I 
I H.Con. l Di!lC I Ind I H .Con. I Dil>C l Ind I H.Con. I Dil>c l Ind I Stock l Rei;. I 
l-----1----------l-·--------l--··-----l--·---·-·--l--------l--------l--------: --------1--------1--------l--------:-------l 
o : m;rHoozo : 0.000 : 0.002 l 0.010 : 0.000 l 0.002 l 0 .Ol't l 0.13fl I 0.02G l 0. 01~l l O.OlG l 0.000 I 
1 I 3it3000 1 I 0.003 I 0.081 I O.HO I 0.002 I 0.072 I 0.150 i 0.19if l 0.091 l 0.055 I 0.077 I 0.034 I 
2 : 1'?2~J002 I 0.0'?6 I 0.203 l () .16it : O.Of)'f I O.HlO I 0.2n l o.ns 1 0.151 i- 0.122 I 0. H)3 l 0. 2~12 l 
3 l 253559 I 0.275 I 0.217 I 0.3't0 i 0.328 I 0.192 l 0.234 I 
4 I 150BG1 I 0. rjFiS I 0.267 l 0 .14~l l o .G'r2 : O.H!8 l O.lH l 
C I 
.J I 48468 I 0.698 l 0.488 l 0.101 I 0.901 l 0.1Wt i 0.130 I 
G i 285f) I O.B54 I O.l'ftr I 0 .2ft2 l 1.14ff I 0.050 I 0.172 : 
" I f I 898 i 1.220 l 0.195 I 0.060 I 1.141 l 0.043 i 0' 102 : 
8 : 111 I 1.fJif1 l I 0.042 : 1. ~l69 I 0. Otttt l 0 .180 l l 
;j : '''7 l 1.412 l I l 1.225 l l 0.019 l Lt.. l I I 
10 : I 1.412 : I I 1.22!) I I 0 .OJ.fi l I I I l 
I Hean F I Age 2 to f) I A ne 0 tt I fige 2 to G IAHe 0 tt l I I 
I Unsealed I 0.7?7 l I 
i Scaled I I 
Recruits at age 0 in 1991 : 34480000 
Recruits at age 0 in 1992 = 34200070 
Recruits at age 0 in 1993 : 34200070 
Recruits at age 0 in J.994 :: 3tt200070 
0.153 : 0.876 I 0.1!.:3 : I 
l o.rn· I 0.153 I l l 
rl at ilHe and proprtion mat:ure at ane are as shown in Table 10.3 
0.265 I 0.190 I 
0 .30!1 I 0 .201t l 
0.352 l 0.226 : 
0 .tr 11 l 0,2:J!) l 
0.472 l 0.290 : 
0.5G8 I 0.2'1? i 
0.694 : i 
0.650 l I I 
t1ean F for ages 2 to 6 in J.990 for human consumption landings + discards = 0.777 . 
0.207 : 0.230 : 0.622 : 
o.ns : 0. 28:1 i 0. ?Btt i 
0.372 I 0 .33ft I 0.834 : 
0. 'rf)? I O,itOG I O.%:l : 
0.506 I 0 .461 l 0 . %5 I 
0.652 I 0.560 l 0.9GG I 
0.701 l 0.693 i 1.000 I 
! 0.6GO i i.OOO i I 
Human consumption + discard F-at-age values in prediction are mean values for the period 1988 to 1990 
rescaled to produce a mean value of F for ages 2 to 6 equal to that for 1.990 
Mean F for ages 0 to 4 in 1980 for small-mesh fisheries : 0.153 . 
Industrial fisht~ry F-at-age in the prediction are averages for the period i~i8G to 1990 . 
rescaled to produce a mean value of F for ages 0 to 4 equal to that for 1990 
Values of N in 1990 from UPA have been overwritten 
for the following ages 
Age 0 
flge 
A13e 2 
Values of F for these ages in 1990 from UPA have been overwritten 
with scaled mean values used for predictions for 1991 onwards 
1 08 
Table 10.13.1 Predicted Catches and Biomasses ( 1000 1 ~1 of tonnes ) of IJHITING in Iij J89i to 19:32 
Year 
I 1.~190 11991 I .l~J9;2 
---·----------------·-------·- l ----- ~ -----1-----·- l ----- l ------ i ------! ---·-- l -·----I----- I----·- i -----I 
Bimnass 1 Jan of Year 
Total l 617 : 760 I 622 : 622 I 622 I 522 I 622 l 622 : 622 : 622 I 522 l 
Spawning l 351 : 400 422 I 422 l 422 I 422 I 422 I 422 I 422 l 422 I 422 I 
li~Jtl5 Mean F 
Human Cons. 
Small-mesh 
2 to 6 10.78 10.78 10.00 10.16 10.31 10.47 10.62 10.78 10.93 10.00 10.00 I 
0 to 4 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.00 10.00 l 
!Mean FCYear)/Mean FC1990) 
Human Gonsumption 
Small-mesh Fishery 
I Catch weight 
Human Consumption 
Discim:h 
Small-mesh FisherieB 
Total landing:; 
Total catch 
Biomass 1 Jan of Year+l 
I FO.ll Fmaxl 
11.00 11.00 lO.OO 10.20 10.40 10.60 10.80 ll.OO 11.20 10.00 10.00 I 
11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 10.00 lO.OO I 
I t12 I 68 I 0 I 18 I 3ft : I tt9 i 62 I 73 : Wr : 0 : (' i } I 
I 54 I Ci'l I 0 I 12 l 2:1 I 31f l (1'} i s:l : f' .. ' l 0 I 0 : I ,)()I J£ I 
I 51 l ?0 l 72 l 69 I 67 l "C t 64 I 62 l 60 : (I i 0 l I tJ . ..; I } I 
I ~J:l I 1:19 l '7,1 I 8B l J.02 I l11t l J.ni l l:l~i l 1it4 l 0 l 0 l I I~- I 
i J.H I 196 I 72 I 99 I 125 I 148 i 169 l i88 I 206 l 0 l 0 i 
Total I '(60 I 57.2 I G50 l G23 l ~)98 I 576 I SS5 I 53? l 520 I 0 l 0 I 
Spawning l 400 I 422 I 460 I 432 I 408 I 386 l 366 l 347 l 331 i 0 l 0 I 
Stock at start of and catch during 1991 Stock at start of and catch during 1992 
for F(1992) : F(1991) 
------------------------~------- .... ---------------·-·-----·------·- -·- ..... -----------------·---·--- .. ·------------------·----·--------·--~ 
l A9el Stock I·Jo l H .Con;; l Discardsl By-ca1:chl Tot;a.l. I l Agel 8\;ock Ho I H.Cons l Discards! By-catchl Tot:al I I I 
l----1------------l---------l---------l---------J---------: 1----: ------------1-----·----- i ---·------: --------- i ---------: 
0 : :Wt80000 I tl I 193:ll : 1f)~J212 : lBH~;r,s : I 0 : :1it2000'(0 I ,.., I 191 ?Ct J 16?H3B I J. 8'(0 Jii : 1. I i L I 
1 I 5080490 I 7659 l 2i 4876 I 447147 I 669681 l i i : 2651655 l :3997 l 1J.2l50 l 233379 I 31t9526 i l 
t) I 1092:5Stf : !1158't : 1252?7 I !.()8402 I :13S2E2 I I ,., I 15?0!13(; : 'NJ.GS I J.BOi.17 I 22'i"(it2 : it8202it : ,, l I [, I 
3 I 708229 l 1:~8739 l 842ft4 : 100520 I 323503 l I 3 l tt35624 l 8533'7 I 51817 I 61829 l 198983 : l 
(L I 
'f?Tf3 : 2BBO.I. I 7~Jtff.l i fl1t3G I tt~llflG I I it I 2:J4673 I 86~)05 I 2~l985 : 1~Jit20 : J.:JO:J09 I I I I 
5 l tt2600 I 20247 : 4019 l 289G I 27162 ; i 5 l 21465 l 10202 l 2025 : 1459 : 13687 I I 
G I 10G3G I GOOO I 296 I 90~j \ noG : I G I 9flf( \ ~j()~jf) \ 2'fit \ f.ltf2 \ GG72 \ I 
'1 i 555 l 336 I J.2 l 30 i 378 I i 7 : 2112 I 1256 I 46 I 112 I 141.4 l I I I 
8 : 1G8 l 10'( : 6. I Hi i.215 I I 8 : 12B I 81 I 3 i 11 : %1 ' I l 
9 I 1:3 l 8 i ! 0 l 8 I I 9 I 28 : 18 l I 0 : J.8 i I I I 
l 10 I ft \ fi I I 0 \ , .. , l \ 10 \ lj. \ J \ I () l :l l .,) I I ,) I I 
l----1--------------:---------l---------\----------l---------l 1----l----------·--: -----·---- i -----·----1·----------l---------l 
l Wt I ?GO%? I GWtGtt I ~i?6'r3 l 701~i~J i WG2GG i l Wt I 622099 I ?:!H3 I 53220 I GHJOB i iH82'i'2 : 
109 
Table 10.13.2 Pr·edJ.cted Gutches and 8iomas5es ~ 1.000 15 ot' tonnes ) of WHITING in IiJ J.991 to 1992 
Year 
i 19~JO I .t9~l1 I 1~)()2 
-----·--------·---------·--·----1----- i ·--·---: ------ i ·----·-: -·-·---: -----: ------:-----: -----: -----1·-----: 
Biomass 1 Jan of Year 
Total 
Spawning 
Ages 
l 617 I 760 l 651 l 651 I 651 I 651 l 651 l 651 l 651 I 651 J 651 I 
I 351 i 400 l 450 l 450 I 450 l 450 I 450 I 450 I 450 I 450 I 450 I 
Mean F 
Human Cons. 
Small-mesh 
2 to 6 10.78 10.54 10.00 10.16 10.31 10.47 10.62 10.78 10.93 lO.OO 10.00 l 
0 to 4 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.00 lO.OO l 
lMean F<Year)/Mean FC1990) 
Human Consumption 
Small-mesh Fishery 
Gab::h ~~ei\1ht 
Human Consumption 
Di5card:i 
Small-mesh Fisheries 
Tot\11 ianding~i 
Total catch 
Biomass 1 Jan of Year+l 
Toti..~l 
Spawning 
I FO.ll Fmaxl 
11.00 10.70 :o.oo 10.20 10.40 10.60 10.80 11.00 11.20 10.00 :o.oo I 
ll.OO 11.00 11.00 11.00 11.00 ll.OO 11.00 11.00 11.00 10.00 10.00 I 
! it2 I 52 I 0 I 20 f 39 : 55 : 69 : 82 l 93 : 0 : 0 : I 
I 51f i (t2 : 0 I .t:l : 21t : 35 i 4() l SG l G~i I 0 : 0 I I 
I 51 I I '7fj I I.J I 75 : :"JI) i f •• J I 71 i 69 : 67 : 65 l G3 I 0 : (' I ,) I 
I ~n: 1zt~.: 7L" I D3 l 100 l 12:l l 1% i IH I l()(' l () l 0 l I ,) I 
: Vt7 : 1.66 i 75 i 106 : 134 I 159 l 181 : 202 l 221 i 0 : 0 : 
I I i I I I I I I I I I I I I I 
I 760 l 651 I 672 I 641 l G14 I 590 l 568 l 548 l 530 I 0 l () i 
I 400 l 450 I 481 l 451 i 424 I 400 I 378 I 358 l 340 l 0 : 0 I 
Stock at start of and catch during 1991 Stock at start of and catch during 1992 
for F(1992) : F(J.991) 
-----------------------------------------------------------
----------------*--------------------------------------------
I l~l9e I Bt;ock Ho I H.Cons l Discards: By-catch: Toi:til. i : flge I Stock Ho : H.Con;s I Discards! By-catchl Total I I I 
:-----l------------:---------1---------l---------:---------: I---- I __ , __________ i ·---------1--------- I ---·------1--------- I 
() l :FI·ItBOOOO l 1 l .t:l~)3tf : 16823fl i .lB2Tf.l l I '\I :l42000?0 i 2 : J.9i'N I 167B38 l .l8?0H : I \1 I 
1 i 508()tt9() : SCtlO : 151'?80 l ij·51211 : 608~0). i ! 1 i 2652894 i 3999 I 112202 i 233rt88 I 3it9G90 : " I I 
')I 1092%it : 37tr:l l 90~i23 l 153511 I 29130? : I 2 \ 1605~i99 : T'.)839 I lflit 185 : z:Jznm; : itfi2909 : 1 •• I I 
3 : 'fOB229 i J.03G29 : 52925 : 107259 i 2738J.:3 ! i n 1 ..) I it69211 l 919i7 i 5581:3 : 6659G : 214325 : 
't: T?Ti3 I 223:l0 I EW3 I ?128 : :l~iG21 l I (t: ntlO.t : .lO 1fi80 zso:Js : 22E9~l I 152:lH l I 
5 i it2600 i J.6115 : 3199 : :3293 I 2280"{ : ! 5 I 2?Gi9 i 1312? : 2605 : 18'(8 l 17610 : I 
c I 
.) I 10G:JS I (W20 : •'i~"1n 1 t •. .)() I .l()ij.:J : f)J.Ol i I 6 : J.:lE:H i ?693 I :JHO I 1166 : 92:l9 I I 
7 l 565 I no : J.O : :]it : 315 : i '7 i 3022 : 1'?97 i sr· 1 160 I 2023 I ! I I b I 
8 : 168 : 88 i :i l J.G : .tO'? I I f' I Hl2 i 11G I it: 15 : J.'W I I ) I .,),)I 
9 : 13 : '7 I I 0 I 7 : i 9 : if) : 28 : I 0 : 28 : I i I I 
10 : it: r~ 1 I 0 : ,., I : 10 l [; : it i I 0 I (t l L I I f. I I 
I-·--- l ·-----·------- l --·------- l -·-------- l ---·-·--·---: ---------: : ----:--·-----·-----: ---------: ---------: ---------:---------: 
l lJt i 760:l5'? : ~i 1 Srf'r : tt18?2 l 'i'2il0? I .lGG225 : I hlt l 61)0()30 i B1B:J5 l sss~:JO : 64'(65 ! 2022DO I 
1 1 0 
Table 11.1.1 Nominal catch (tonnes) of WHITING in Division VIa, 1980-1990, as 
officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
Belgium + - 2 
Denmark 32 - + 
France 2,609 1,637 1,798 2,029 1,887 Germany, Fed.Rep. 1 49 53 43 6 Ireland 4,407 8,148 3,406 3,578 3,454 
Netherlands 2 6 285 811 
Spain 
-
- 99 76 40 UK (England & Wales) 227 145 166 157 162 UK (Isle of Man) 
UK (N. Ireland) - - - 52 40 
UK (Scotland) 7,386 8,519 8,419 10,019 11,270 
Total 14,664 18,504 14,235 16,765 16,859 
Country 1985 1986 1987 1988 1989 1990 
Belgium 3 - 4 3 1 
Denmark 
-
- 5 - 1 +1 
France 1,502 829 1,644 1,249 1991•2 n/a Germany, Fed. Rep. 9 1 + 4 + _1 Ireland 1,917 1,683 2,868 2,640 nja nja Netherlands 14 - - nja 
Spain 61 - - - nfa nja UK (England & Wales 63 26 62 30 83 82 UK (Isle of Man) -
- - - 2 nja UK (N. Ireland) 17 5 13 89 18 73 UK (Scotland) 9,051 5,848 7,803 7,864 6,047 4,718 
Total 12,637 8,392 12,399 11,879 
1Preliminary. 
2Includes Divisions Vb(EC) and VIb. 
nja = Not available. 
1 1 1 
Table 11 .1 .2 Annual. Weight and Numberll of WHITING caught in ljiA between 1971. and 1990 
-·-----~~----------~------~-~-~---~---~-~------·------------~--~---~~~--~-
Weight ( 1000 tonnes ) j Number ( millions ) I 
l Year I Total I H.Con I Disc I By-cat\ Total I H.Con I Di5c l By-cat\ 
1------1-------1-------1··------ I -------1-------·1·-------1--------1··------1 
: .l97.l I 16 I lf) i 0 I 0 : ['•i I ;n 1 ()2 I 0 I 0 I 
I 1972 I 15 I 15 I 0 I 0 : 50 I 50 I 0 I 0 l 
I Ern I 1?1 171 0 I 0 I 62 I 8:?. I 0 I 0 I 
I 1974 l 17 I l'?l 0 I 0 I 72 I 721 0 I 0 I 
I El75 I 20 I 20 I 0 i 0 I 71 I ·n 1 0 I 0 I 
: 19?6 : 25 : 'lC I L,/ I 0 I 0 l 80 I 90 I 0 : 0 [ 
1 .wrr: t? I • I I f' I I I 0 I 0 I 63 I 63 I 0 I 0 I 
I 19?8 I 15 I 15 I n I •I! 0 l Stt I Stt I 0 I 0 I 
I 1~m~ I PI I I .i'(l 0 l 0 I G.t I f)J. : 0 I (): 
I 1980 l rj I .J I 1.3 : 0 : 0 l tt5 I ft5 : 0 I 0 l 
I HW.t I 1 ') I 
'· I 
1'' I f. I () : 0 : 'tG I 'H) I 0 : 0 I 
: 1982 l Uti 14 : 0 I 0 i 48 I 401 •.! I ()I 0 I 
I i~JS::J I 16 : 16 : 0 I 0 I 4(3 I tr9 I 0 I 0 I 
l 198ft I 15 I 16 : 0 I 0 I so : 50 : 0 I 0 : 
I 1:1BS I 1 ,·, I ,) I 1'., I J I () : 0 i 4:~ I ft:J I 0 I 0 : 
l 1986 I 8 : p I .! I 0 I 0 i 31 : 31 : 0 : 0 : 
l 19B'? I 12 : 1'i I L. I 0 I 0 I 41 : 'LI. I 0 I 0 I 
I 1.988 l 1 J. l 11 i 0 I 0 I 41 i 41 : 0 i 0 i 
I 19B~J i fl l 8 I 0 l 0 I 2'?! q:·1 I i. f I 0 i 0 I 
I 1990 i 6 I 6 I 0 i 0 : 19 : 19 I 0 l 0 i 
"--~-----~~----------~-----~-~---~---~-------~~----------~-w~~---~--~---
Table 11 • 1 • 3 UtlJ.ues of Natural MortaU. ty Rate and Proportion Mature at nge 
l Age I Nat Mori Mat. I 
!-----:--------1-------1 
A I H. g~rl f. I ,L ( ~:tl~8 
3 l 0.200 1.000 
tt I 0.200 : 1.000: 
5 l 0.200 I 1..000 l 
G I 0 . 200 i 1. 000 I 
? : 0 ,'200 : 1.000 l 
1 1 2 
Table 11.1.4 Total International Catch i1t Age (1000's) of WHITING in VIA between i.9'i'J. and J}j90 
I Age I 1971 I 1972 I 1973 : 1974 I 19?5 l 1976 i J.~3H I JSi8 I 1.979 I HJ80 i F1ge I 
l----l---------:---------l---------i---------1---------l---------:---------:---------:---------:---------l----l 
fj 
·.J 
~· 
5 
6 
"( 
238?1 
85171 
41221 
347841 
1338: 
2401 
2231 
1G'r77: l'r0?8l 
.l20ZB l 35.\42 I 
ft013 I 5592 I 
.t 363 I 1 1~6.\ I 
1 tt'796 I 3571 
'1931 il·292l 
l't81 3101 
90831 
5.\0381 
100491 
1HJG i 
i801 
521 
8491 
H:JJ.71 
.\5?'(81 
3631.81 
2i.WJl 
281 I 
r''l Jfl 
2451 
B500i 
4-Git211 
157571 
.t 1'42~~ i 
15081 
fjfll 
571 
J.BJ.20i 
t(l'i'G I 
2516/tl 
~L\Zf1 f 
tr719: 
2821 
zrtl 
176701 
wn::.: 
66821 
fHOOl 
941: 
JJt331 
681 
63341 
:H221l 
132821 
:JtrO? 1 
:]4fl8: 
:ns: 
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I fi~wl W81 i .\~.182 l Fl83 i .\~1Btr i 198f:) i 1085 I .\9B? l .\DB8 1 .l9BD J 1890 J 1igel 
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J. 
2 
~~ 
4 
5 
r· ! D I 
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3S~J:1 i 
243951 
112~rr 1 
~1.61 J.l 
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()8211 
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:Jitfli 
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Table 11.1.~ Total Inhwnabcm<l.l Hean l\leight at Age ( Kg. ) of lJHITIHG in UHl between 1D'i'1 and HJDO 
i i~ge 1 19?1 : 19'12 I 19?3 i 19?4 : 19"(S I 197G I .lfH7 I 19?8 i 19?8 l 1 ~J80 J Age: 
i----l---------J---------l---------:---------l---------l---------l---------:---------1---------I---------I----J 
0.209 
2 l 0.2tr7 
3 : o.nG 
4 : 0.318 
0 .42f) 
B I 0 .SSl 
7 l 0.?12 
0.211 
0.25H 
0.3't5 
0,368 
0.4-26 
0 .49ft 
0.6:18 
0' i~iE; 
Of235 
0.3G2 
0.479 
OA85 
0.532 
0.656 
O.Ei3 
0.215 
o.:H7 
(),!t44 
0 .f)9i 
0 ,6ft J. 
0 .S(Jit 
0.20(·) 
0.24S 
0.:10!) 
0.47J. 
O.GSJ. 
0.615 
o:rn 
0.1:01 
0,2it2 
0 .:JOB 
0.:361 
() ,(,l~J7 
0.687 
O.BSG 
0.200 
0.244 
0.286 
0.392 
0 '<t31 
0.628 
0 .81~J 
O.HJ9 
0.235 
0.2fJG 
0 .38~3 
0.516 
0 .51t9 
0 ,(-)12 
0.2Hl 
0.2:12 
0.30[-) 
0 ,ft[Jtt 
0 '~;3t; 
0 .6'(8 
0.[)93 
0.172 
0.2it2 
O.J30 
1 l 
{j i 
!.. I 
···1 I 
,) I 
O.itZO .J 4 l 
()' 492 
0.5:35 
0 '81? 
t' f 
... 'I 
6 1 
'? J 
l Age l J.98i l 1982 I 198:3 I 138ft l 1985 I !.986 l 1987 1 1.988 i 1989 i 1990 1 Age i 
l----l---------l---------1---------l---------l---------l---------i---------l---------:---------l---------J----l 
0.192 
0.22B 
3 l 0.289 
tt I 0. :Jfl2 
5 l 0.409 
6 I 0 ,ttO!-l 
7 : 0.547 
0' 184 
o.no 
0.276 
0 .~HJ2 
0.505 
O.S.l3 
0.528 
0.2J.fi 
o. zrr~J 
0.7.80 
0. ~HO 
0,ft09 
0 ,lf~jl} 
0.510 
0.216 
0 .2~)9 
0.313 
o.:rn 
0 Jt12 
0 .tf58 
0.458 
0' 185 
0.2:JB 
o.:lo6 
0,6,()2 
0 .4·30 
0 Af)l 
0.538 
0 .!.74 
0 .7.~l6 
0.294 
0.3G5 
0 ,!t68 
0 ,it8Z 
0.499 
1 1 3 
0.188 
0.2:17 
0 .30fr 
0.3?3 
0.51.1 
0 ,()2() 
0Sf6 
0.1?6 
0.2.\5 
0.301 
0.400 
0.483 
0.567 
0.600 
0' 171 
0.220 
0.279 
0 .:JirB 
0.459 
0.42:) 
0.555 
0.225 
0.2S1 
0.32ft 
O.:Jfi9 
0.417 
0. SB:~ 
0 .546, 
1 : 
•'l I /..I 
rj i 
..J I 
{f: 
5 : 
f'! ,\I 
~ f 
I I 
T a b l e  1 1  .1.~ S u r v e y  i n d i c e s  u s e d  t o  e s H m a t e  r e c r u i t m e n t  f o r  
W h i t i n g  i . n  l J i a .  
W H I T I N G  U l a  R C T 3  I N P U T  U A L U E S ;  1 9 9 1  W G  
1
Y E A R G L A 8 B
1  
'Sl~F81
1 
I  B h J F S 2  I  
1 9 7 9  
- 1  
2 4 5 . 7  
1 9 8 0  
2 1 2 . 4  1 4 . 1  
1 9 8 1  
' l C  ?  
.J~ ~ J . .  
5 1 . 9  
1 9 8 2  1 4 2 . 8  
· · l  
1 9 8 3  
· · 1  
1 7 9 . 2  
1 9 8 4  
3 1  ~l 
1 5 2 . 6  
1 8 8 5  1 f t 5 .  G  
1 0 5 . 4  
1 9 8 6  
6 9 3 . 8  
3 4 6 . 9  
1 9 B 7  5 6 . 7  
5 0 . 5  
1 8 8 8  9 1  5 ? . 2  
l f l 8 3  1 8 ! . . 8  
2 7 . 7  
1 9 9 0  : J 2 0 . 3  
- 1  
1  1  6 .  
Table 11 • 1 . 7 Residuals from sep.:Jrable VPA for Whiting in V la. 
Title : WHITING VIA At 15:23:31 on 11-0CT-91 
Separable analysis 
from 1965 to 1990 on ages 0 to 7 
with Terminal F of 1.049 on age 4 and Ter·minal S of 1.000 
Matrix of Residuals 
Years 1965/66 1966/67 1967/68 1968/63 1969/70 
A~s 
0/ 1 -5.029 -5.735 -6.344 -4.303 -4.376 
1/ 2 0.788 -1.154 0.137 -0.022 -0.988 
2/ 3 0.738 0.094 0.795 0.321 -0.618 
3/ 4 -0.242 0.853 0.377 0.502 0.030 
4/ s o.J.41 o.zw -o.o-rrt o.rn 0.248 
5/ 6 -0.148 0.340 0.136 -0.013 0.548 
6/ 7 0.027 -0.164 -0.199 -0.304 0.673 
0.000 0.000 0.000 0.000 0.000 
WTS 1.000 1.000 1.000 1.000 1.000 
Years 
figes 
0/ 1 
1} ., I L. 
7./3 
31 4 
6r/ 5 
5/ 8 
r:·l '1 
·.if I 
WTS 
1970/71 1971/72 1972/73 1973/74 1874/75 1975/76 1976/77 1977/78 1978/79 1979/80 
-5.002 -6.937 -6.847 -6.897 -7.173 -0.774 -2.907 -3.233 -3.969 -2.858 
-0.930 -0.127 0.571 -0.395 0.524 0.206 0.515 0.935 0.564 0.451 
0.490 0 .6B5 0. ~36 0 Jt64 -0. Hfi ··0 .232 ··0 .087 0.155 -0.016 0.339 
-0.586 0.565 0.155 0.186 0.280 -0.065 0.380 -0.043 -0.116 0.217 
0.379 0.154 0.296 0.502 0.254 -0.354 -0.125 0.005 0.046 -0.088 
0.440 -0.270 0.082 0.204 -0.119 0.368 0.095 -0.104 0.190 -0.014 
0.391 0.206 -0.240 -0,213 0.565 0.255 -0,083 0.076 0.156 -0.155 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Years 1980/81 1881/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 
~~ 
01 J. 
1 I •/ f L 
21 3 
~l/ 4 
b) 5 
5/ 6 
G/ !' 
WTS 
-0.344 -1.469 -5.228 -6.065 -5.612 -5.890 -5.951 -4.789 -5.265 -5.730 
0.199 0.819 0.853 0.252 0.418 -0.508 -0.093 0.245 0.053 -0.145 
-0.518 -0.290 -0.040 -0.079 0.230 -0.130 0.099 0.174 0.084 0.218 
0.237 0.020 0.157 0.252 0.258 -0.141 0.195 0.139 -0.296 -0.146 
-0.055 0.218 -0.087 -0.064 -0.015 0.356 0.621 0.177 0.389 -0.154 
-0.123 -0.023 0.080 0.562 0.237 0.340 -0.138 0.110 0.117 0.270 
0.406 -0.243 0.281 -0.027 -0.079 0.557 0,093 -0.033 0.388 0.834 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Fishing Mortalities (F) 
F-values 
1865 1866 
0.5891 0.5301 
1967 1968 1968 1970 
0.7295 0.7692 0.7501 0.5632 
1971 1972 1973 1974 1975 1376 1977 1978 1979 1980 
F-values 0.7456 1.0160 1.2890 0.9887 0.9426 1.1579 0.9394 0.7913 0.7825 0.6136 
1981 1982 1983 1984 1985 1986 1987 1988 1989 
F-values 0.4096 0.3841 0.5761 0.!'976 1.0079 0.6112 0.8481 1.0908 1.2034 
Selection-at-age (S) 
0 1 2 3 4 5 6 7 
B-values 0.0009 0.1044 0.5628 0.8633 1.0000 1.0845 1.1346 1.0000 
1 1 5 
1990 
1.0491 
******* 
:5.167 
3.167 
3.167 
3.167 
:1 I 16'l 
3.167 
-99.'725 
WTS 
0.118 
0.390 
0.620 
O.H2 
0.97{t 
1.000 
o. 70{t 
Table 11.1.8 VPA tuning summary statistics for Whiting in VIa. 
VPA Version 2.1 - May 1988 
WHITING VIA 
with cpue data from file WHVIAEF.DAT 
DISAGGREGATED Qs 
LOG TRANSFORMATION 
NO explanatory variate {Mean used) 
Fleet 1 1SCOTRL 1 has terminal q estimated as the mean Fleet 2 1SCOSEI 1 has terminal q estimated as the mean Fleet 3 1SCOLTR 1 has terminal q estimated as the mean 
Fleet 4 1SCONTR 1 has terminal q estimated as the mean FLEETS COMBINED BY ** VARIANCE ** 
Terminal Fs estimated using shrunk Laurec/Shepherd 
regression weights 1 0.020 1 0.1161 0.2841 0.4821 0.670 1 0.820 1 0.921 1 0.976 1 0.997 1 1.000 Oldest age F = 1.000*average of 5 younger ages. Fleets combined by variance of predictions 
Age 1 
Fleet 1 Pred. 
q 
SUMMARY STATISTICS 
1 SE{q) 1Partial 1Raised 
F • F 
--1-: No data' for this fleet' at this age 
2 ,-14.59 I 0.304,0.0127 ,0.0648 
3 ,-16.21 I 0.428,0.0154 1 0.0982 4 ,-16.82 I 0.590,0.0194 ,0.0462 
Fbar SIGMA{int.) SIGMA{ext.) 
0.083 0.228 0.176 
SIGMA{overall) Variance ratio 
Age 2 
Fleet , Pred. 
q 
0.228 0.593 
SUMMARY STATISTICS 
, SE{q),Partial,Raised 
F • F 
--1 -:-15.04 : 0.974;0.0016 ;2.4414 
2 ,-12.56 I 0.310,0.0971 ,0.4095 
3 ,-14.06 I 0.256,0.1333 ,0.4304 
4 1-16.10 I 0.34410.0399 ,0.5931 
Fbar SIGMA{int.) SIGMA{ext.) 
0.511 0.169 0.185 
Age 3 
Fleet , Pred. 
q 
SIGMA{overall) Variance ratio 
0.185 1.203 
SUMMARY STATISTICS 
, SE{q),Partial 1Raised 
F • F 
--1 -:-13.55 : 0.688:0.0074 :3.5638 
2 ,-12.26 I 0.22610.1304 ,0.6195 
3 1-13.57 I 0.137,0.2168 10.7618 4 ,-16.25 I 0.364,0.0341 ,1.7800 
Fbar SIGMA{int.) SIGMA{ext.) 
0.809 0.110 0.210 
SIGMA{overall) Variance ratio 
0.210 3.637 
1 1 6 
Age 4 
Fleet , Pred. 
q 
SUMMARY STATISTICS 
, SE{q),Partial,Raised 
F • F 
--1-:-12.86 ; 0.523;0.0147 ;2.3966 
2 1-12.12 1 0.432,0.1503 ,0.7417 
3 1-13.42 I 0.14310.2517 ,0.8575 
4 1-16.18 I 0.543,0.0365 ,2.3757 
Fbar SIGMA(int.) SIGMA(ext.) 
0.972 0.128 0.193 
Age 5 
Fleet 1 Pred. 
q 
SIGMA(overall) Variance ratio 
0.193 2.272 
SUMMARY STATISTICS 
1 SE(q) 1Partial,Raised 
F • F 
--,-:-13.04 ; 0.864:0.0122:1.6026 
2 ,-12.32 I 0.327,0.1234 ,0.6343 
3 ,-13.59 I 0.321,0.2116 ,0.7945 
4 1-16.60 I 0.836,0.0241 ,3.6488 
Fbar SIGMA(int.) SIGMA(ext.) 
0.862 0.214 0.260 
SIGMA{overall) Variance ratio 
0.260 1.470 
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Table 11.1.11.1 Whiting in VIa RCT3 Results for Age 1. 
Analysis by RCT3 ver3.1 of data from file: 
WHI6A10.RCX 
WHITING VIa RCRTINX2 INPUT VALUES; AGE 1; 1991 WG 
Data for 2 surveys over 12 years 1979 - 1990 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
F nal estimates shrunk towards mean 
M nimum S.E. for any survey taken as .20 
M nimum of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I-----------Regression----------I 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
SWFS1 .62 7.50 .45 .572 7 4.52 10.32 .587 .477 SWFS2 1.06 5.96 .90 .410 8 4.06 10.28 1.133 .128 
VPA Mean = 10.86 .646 .395 
Yearclass = 1989 
I-----------Regression----------I I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
SWFS1 .63 7.49 .45 .577 7 5.21 10.75 .583 .488 SWFS2 1.06 5.94 .89 .411 8 3.36 9.51 1.232 .109 
VPA Mean = 10.85 .642 .403 
Yearclass = 1990 
1-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP Series cept Error Pts Value Value Error Weights 
SWFS1 .63 7.47 .46 .584 7 5.77 11.10 .615 .518 SWFS2 
VPA Mean = 10.84 .638 .482 
Year Weighted Log Int Ext Var VPA Log Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1988 37358 10.53 .41 .19 .21 
1989 42346 10.65 .41 .28 .49 
1990 58306 10.97 .44 .13 .09 
1 1 8 
Table 11.1.11.2 Whiting in VIa RCT3 Results for age 2. 
Analysis by RCT3 ver3.1 of data from file: 
WHI6A20.RCX 
WHITING VIa RCRTINX2 INPUT VALUES; AGE 2; 1991 WG 
Data for 2 surveys over 12 years 1979 - 1990 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
F nal estimates shrunk towards mean 
M nimum S.E. for any survey taken as .20 
M nimum of 5 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1988 
I-----------Regression----------1 I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 .66 7.04 .49 .547 7 4.52 10.01 .637 .449 
SWFS2 1.10 5.50 .93 .401 8 4.06 9.97 1.178 .131 
VPA Mean = 10.56 .659 .420 
Yearclass = 1989 
I-----------Regression----------I I-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 .66 7.02 .49 .552 7 5.21 10.46 .633 .459 
SWFS2 1.10 5.49 .93 .401 8 3.36 9.17 1.282 .112 
VPA Mean = 10.55 .655 .429 
Yearclass = 1990 
I-----------Regression----------1 I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
SWFS1 
SWFS2 
Year 
Class 
1988 
1989 
1990 
.66 7.00 
Weighted 
Average 
Prediction 
27891 
31427 
43571 
.49 .558 
log Int 
WAP Std 
Error 
10.24 .43 
10.36 .43 
10.68 .47 
7 5.77 10.83 .668 .487 
VPA Mean = 10.54 .651 .513 
Ext Var VPA Log 
Std Ratio VPA 
Error 
.20 .21 
.30 .48 
.14 .10 
1 1 9 
Table 11 . 1 . 12 Mean Fi.5hi ng Mortality , Bioma~s and Recruitment of WHITING in VIA between 19'(1 and 1990 
-~~------~·--~~---~-~~----~---~-----------------~--~-~~-------~-~ 
Mean Fishing Mortality l Biomaes i Recruits I 
Ages I Ages i 1000 tonnes I Age 1 I I I 
2 t;o tt I 2 to 1ti 
: Year I H.Con : Dbc l By-ca1: l Tohd I Sp Si; IY .C. irli!lionl 
1----·--: ·--------: --------:--------:-------: -------1----1-------l 
I 19'(1 l O.BG? l 0.000 I 0.000 l 36 I ~w : ·ro : 31 1 
l 1972 l 1.015 I 0.000 l 0.000 l rto I 21 : '(1 l 94 l 
1m:l: J..2BO I 0.000 : 0.000 I f)2 l 2:l : '(2 : lfJB : 
197ft : 0.847 l 0.000 I 0.000 I 5ft l 40 I 73 : 68 : 
18'f:-i : 0.63E : 0.000 : 0.000 : n: :l~l : ?4 : H.\'1 I 
1976 l 0.921 I 0.000 l 0.000 I 58 l tt8 I 75 I 5•1 I .J I 
1877 : O,'Wi I 0.000 I 0.000 I tt8 I 31 I ?G I BS I 
1.978 : 0.561 l 0.000 l 0.000 : 52 : 29 : 77 : 11.5 : 
19?D I O.fWI I 0.000 I 0.000 : ~i4 I :n; : rrn : 8J. : 
1980 I 0.462 I 0.000 l 0.000 I 70 l 35 I "{9 l 201 I 
J.9fH I 0.:338 I 0,000 l 0.000 I 63 I 5f) I BO I t.\ 1 I 
1982 : 0.338 I 0.000 : 0.000 : 56 I 49 l 81 I 36 I 
HW:l I 0 Jt~l8 l 0.000 I 0.000 I (t~l l 40 l B2 l it4 : 
J.984 l 0.?37 I 0.000 i 0.000 I tt6 I 31 I 83 I 68 I 
18fl!J I 0.866 I 0.000 I 0.000 I 3? I 2[) I W+ l (·)tt I 
1986 l 0. 6ft6 I 0,000 I 0.000 I 31 j 22 I 85 l C:'7 I ;:);~ I 
198? l 0 .?Sl l 0.000 l 0.000 : 3~) : 2~l I flG I F'7 I )I I 
1988 l 0,891 l 0.000 : 0,000 l 25 I 22 I 87 l 17 : 
198fl I 0.88B I 0.000 i 0.000 : 19 : l::l l B8 l J? l 
1990 l 0.720 I 0.000 I 0,000 l 22 I 12 I 89 l 42 I 
l--------------------------------------------------------------1 
l Ari t-mean recruHs at age 1 for period 1971 to 1990 l 78 I 
I Geom-mean recruits at age 1 for period 1971 to 1990 I G(f l 
_n-___ .... _____________________ .,. __ ... ________________ ..... ________________ 
120 
Table 11 .1 .13 Input for catch pr-edidion of WHITING in 1JIA 
1~0 Values used in Pr-ediction 
Stock and Fishing Mortality F at age , Mean Wt. and Propn. Retained by Consumption Fishery 
l-·--·----·------------·---------------------------·--------------·----------1 
Agel Stock l Fishing Mortality 
~iumber I H. Con. I DiiiC I I nd 
Scaled mean F 
1986 to 1990 
H.Con. I Di:ic I Ind 
Mean values for period 1986 to 1990 
Mean Weight (Kg.) ! Prop. I 
H .Con. l Di1ic I Ind I Stock I ReL I 
I ----1----------1-------- I-------- I-------- I --------l·--------l------·--1--------l------·--l-------- i --------1--------l 
tt23<tG I 0.09:1 I i i 0.092 I I I 0 .1B'i' I I I O.lB'( I 1.000 I I I I I I 
2 i 27891 i 0.527 I i i 0.520 I I i 0.232 I I I 0.232 I 1.000 I I I I I I I 
!''! l ttG~J~i I 0.809 I ! 0. ?'f!·J I I I 0.301 : I I 0.:101 I 1.000 I J I I I I I I 
?003 l 0.972 I I ! 1.009 : i I 0.:369 I I i 0.369 I 1.000 I i I I I I I 
5 I 2tt~rf I O.Of)2 I I I O.Hrt I I I 0 ,ttGfl I I I 0 .1H)8 I J.. 000 I I I I I I 
6 i 468 I 0 .6tr8 l I l 0.661 i I I 0.515 I i i 0.51.5 i 1.000 I I I I I 
'( I BG I 0,6ti8 : I I 0.661 I I I 0 .55~1 : I ! 0. 55£; : 1 . 000 I I I I I I 
Mean F I Ane 2 to tt l A~Je 2 ftl PI He 2 to ft lAne 2 1fl I 
I Unsealed i 0.769 I 0,000 : 0.779 I 0.000 I I I 
I Hcf.tled I I 0.'{69 I 0.000 I I I I 
Recruits at age 1 in 1991 : 58306 
Recr-uits at age 1 in 1992 : 51021 
Recruits at age 1 in 1993 : 51021 
Recruits ~t age 1 in 1994 : 51021 
M at rlne and propdion lfi(Jture ~11: age ar-e as 5hmm in Ti:lbJ.e 11 .1 .3 
Mean F for ages 2 to 4 in 1990 t'or human consumption J.andi.ngs + discards = 0.'{69 . 
Human consumption + discard F-at-age values in prediction are mean values for- the period 1986 to 1990 
rescaled to pr·oduce a mean value of F for ages 2 to tt equal to that for 1.990 
Mean F for ages 2 to 4 in 1990 for small-mesh fisheries : 0.000 . 
Industrial fishery F-at-age in the prediction are averages for the period 19BG to 1990 . 
rescaled to produce a mean value of F for ages 2 to 4 equal to that for 1990 
Values of N in 1990 from VPA have been overwritten 
for the following ages 
(ige 
(int-J 
Values of F for these age5 in J.990 from VPtt have been overwri Hen 
with scaled mean values used for predictions for- 1991 onwards 
1 21 
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Table 11 . 1 . 14.2 Predicted Catche::; and 8ioma:sses ( 1000's of t;onnes ) of WHITING in iJIA 1991 to 1992 
Year 
ll~J~lO ll(·ifH l 1fl92 
---------------------------·-l·----·-l-----1-----I -·---·-l-·----l·-----l-----l-----l-----1-----1-----l 
i Biomass 1 Jan of Year 
Total ! 22 I zrt l 29 l 29 I 29 I 29 I 29 I 29 l r.(j f 29 I 29 l I L::J I 
Bpawning I 12 i ltrl El I 18 I lD l Hl I 19 I 1B l Ell 1 ~) l .1.9 l I 
l Mean F Ages 
I Human Cons. 
i ~nail-mesh 
2 to 4 10.77 10.54 10.00 10.15 10.31 l0.4G 10.62 10.77 10.92 10.00 10.00 I 
2 to 4 10.00 lO.OO 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 lO.OO l 
!Mean F<Year)/Mean FC1990) l I I I I I I I I l FO.ll Fmaxl I I i I I I I I 
Human Consumption 11.00 10.70 10.00 10.20 10.40 10.60 10.80 11.00 11.20 10.00 10.00 I 
I Catch ~Jeight 
Hwnan Consumption I G I 5 I 0 l 2 j 1t l I 
Discards I 0 .1 0 I 0 l 0 i 0 I I 
Small-mesh Fisheries I 0 i 0 i 0 l 0 i () I I 
Totcll landing~) I 6 I 5 I 0 I 2 i 4 l I I • I 
TotaJ. catch I r· I r· 1 0 I 2 I (t i I \)I ;) I I 
I I ! i I I I I I i I I 
I Biomass 1 Jan of Year+! 
Total l 24 I 29 l 39 l 36 l 34 I 
Bpat~tning I Ut l lfl l I 2fl I .")7 I l.l I ztt 1 
Stock at start of and catch during 1991 
8 l 8 I I I 9 l .lO l () I (I I I I 
0 I 0 l 0 l 0 l 0 I 0 l 
0 I 0 I 0 i 0 l () l 0 l 
6 l 8 l 9 l 10 l 0 I 0 l 
F I ! I p I ! I ~) ! 10 I 0 I 0 I 
' 
! I 
I I I 
32 I 30 l 29 l 27 I 0 I 0 l 
22 i 21 l 1(-) l .l8 l 0 l 0 l 
Stock at start of and catch during 1992 
for FC1992) = FC1991) 
l Agel Stock Ho i H.Gons l Discards! By-catch! Total l l Age! Stock No l H.Cons l Obcat'dsl By-cai;chl Total l 
!----:------------:---------l---------1---------l---------l l----l-----M------1---------l---------:---------:---------l 
l i 58306 : 3288 : I I 3288 l I 1 : 51021 l 6r056 l i i 4056 : ~ I I I I I 
q I 31S95 l 8'(9J. I I I 8781 I I 2 l trH'IO l 1f159G I I I 1ssns 1 L I I I I I I 
3 l 13485 : 5184 i i I 51.84 : I tj I 17975 I 8931 I i i 8931 I I i I ·.1 I I I 
it l 1'f 11 I ?9S i j I 79~i l I 4 l 639~) l ~l'fit6 i I I Ti'tt5 l I I I I I 
5 ~ 2169 l 91l : i I 9i1 l I 5 : 691 l 371 l l I 371 : I I I I () l H6it i 2tl2 : I I 2fl2 : I 6 : 961 : ft26 l I I it2G l I I I I I 
tt 1 201 : 88 : i I 68 : I ,., I 549 l 243 : ! I 21r3 : I I I I I r 1 I I 
l----l------------l---------:---------:---------1---------l l----1------------:---------:---------l---------l---------l 
: ~lt : 2lt474 I 51.18 I 0 l 0 : 5118 : I Wt I 28800 I 9201 i 0 : 0 l 9201 I 
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Table 11.2.1 Nominal catch (tonnes) of WHITING in Division VIb, 1980-1990, as 
officially reported to ICES. 
Country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Denmark 2 ... 
France 3 - - - 3 2 - - - ... 1,2 nfa 
Spain - 196 112 88 16 123 - - - nfa nfa 
UK(Engl. & Wales) + - - + 2 + 5 4 - 2 5 
UK (N. Ireland) - - - - - - - - - 15 
UK(Scotland) 59 + - 5 25 6 13 108 23 18 482 
Total 62 196 112 93 46 131 18 112 23 35 
1Provisional. 
2Included in Division VIa. 
n/a = Not available. 
Table 12.1.1 Nominal catch (tonnes) of WHITING in Division VIId, 
1980-1990, as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
-
Belgium 52 88 93 84 79 
Denmark 
- 2 
France 7,110 8,145 7,012 5,057 6,914 
Netherlands - 1 2 1 
UK(England and Wales) 122 120 170 198 88 
Total 7,284 8,356 7,277 5,340 7,081 
Country 1985 1986 1987 1988 1989 19901 
-
Belgium 82 65 136 69 38 83 
Denmark 
France 7,563 4,551 6,730 7,501 n/a nfa 
Netherlands - 2 - n/a - nfa ... 
UK(England and Wales) 186 180 287 251 231 237 
UK (Scotland) - - - - - 1 
Total 7,831 4,796 7,153 7,821 
1Provisional. 
2Included in Division VIIe. 
nfa = Not available. 
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!~1~~.1.2 AnntJz~l VJ:~i9ht. and Nt~mbers of t~HITING c.3.L~9ht. in 7D bet.~~Jeer-: 1976 and 1990 
~1Jei 9ht. ( 10€!0 tonne~. Number mi 11 ions ) 
Year Tot.a 1 ; ~L Cor .. ~ i Di se : By-cat.! Tot.a 1 r f-L Con Di=:.c : By-cat! 
:------!-------·:-------i-------;-------!-------~-------:-------!-------i 
: 197E~ 
1977 I 
197::: 
1979 
1980 
1981 
1982 
198:3 
i984 
i9E:5 
1986 : 
1987 
1 198B 
1989 
i990 
.., ,.-, 
I= f £.. ; 
4r95 
9~ri1 
:3.91 
9.17 
8~ 9:3 
7.91 
f,~ 94 
7 .-,, 
l • • ;:~ l 
.-... 
! # ._i"t 
5.50 
4:f/j 
A .:1·-~ 
.s.r. ~·J 
4~ 16 
:3.48 
7s72 : 
4.95 
,-. i.; 
:r. i l 
8.91 
9::17 
8c 9:3 
7.9i 
f;. 94 
7#:37 J 
I .-,d 1 ~ ._,,.. 
5.50 
4.f.9 
4~43 
4~ 16 
:3.48 
0c@@. ! 0oU10 : 
0.00 ! 0.00 
@..00 : 0::00 
0.00 : 0~00 
0:00 : 0.00 
0:00 : 0r00 
0.00 : 0.00 
0~00 : 0D00 
flto@0 ~ 0:00 
0.00 : 0.~0 
0$00 ~ 0.00 i 
0.00 ; 0.00 
0r00 : ~1::00 
f1.00 : 0c00 
0:00 : 0::00 
.-,.., 
.£.../ 
21 
3:3 
:36 
..... t:· t 
.,.::o 
.-,. 
·Yt 
:33 
29 : 
:3:3 
:34 
L:J 
iO:• 
..,:_: 
iB 
i6 
;;::: i 
i-...! 
.-. ., 
L! 
21. 
·-u-, 
-.J:) 
.-,/· 
JC~ 
:36 
:34 i 
:3:3 
29 
.-,.-, 
.:; •• .J 
.-, n 
. J~ 
2:3 
1::: 
1(• _:_1 
16 
;r 
l·_l 
0 ; 
0 : 
i!J 
0 ' 
0 
;;, 
!Lf 
0 
0 
0 
0 
0 
0 ( 
0 
0 
0 
@ 
!lJ 
~ 
0 
0 
0 
@ 
0 
0 
0 
0 
0 
0 
0 
0 
Table 12.1 .3 Vali.H~::. of Nat.!Jral Mortality Rate and Proportion Matur·e at C\9e 
! A9e : Nat. ~1or ~ Mat.:~ : 
! i J i ,-----.--------,-~-----, 
06200 I 0.000 ! 
.-, J 0.200 I 0.530 L l I 
,.., I 0.21~0 : 0.840 .;, i 
4 : 0:200 : 1.000 
5 I 0,200 : i.000 I 
.- I 0.200 I L000 t) ; I 
7 l 0.200 l 1#000 
H l 0.200 i 1.000 
1 2 5 
Table 12.1.4 Total Int.er-nat.ional Catch 2.t. P(\e (1000 1 s.) of ~JHITING irr 71) behieen i97E, ar1d 199~ 
: A·~ei 1976 1977 197~:~ 1979 1980 1,-.,-,; .:rc:r 19B2 i983 1984 1985 : A9e: 
----~---------~---------~---------~--·----~--;---------:---------~---------i---------;---------i---------~----~ 
2 i 
,.., 
. ...,: 
A t 
' l 
5 
6 
7 
8 
: A9e: 
529: 
9774: 
6i9~1; 
8590! 
i80Ilt ~ 
430: 
-;! 
l j 
101: 
i9B6 
1:35i: 
,'"J;-;; 
Cs f i j 't 
10329: 
1099; 
1301: 
.-,.-,j'· t 
-.J·.JC:I 
; ,-u-l"'i 
l.:ZCt/ 
26i 
15: 
1 i~5; 
f:76:3; 
18945! 
9770: 
579: 
650) 
i30! 
1988 
il 
.1f; 
4iJ~ 
I-.H"ir...,•-1 J 
~::~1/Li 
1401~:~: 
10512: 
.... ,.-~t:'rrJ 
L .. J._!C:; 
,-,-,I 
:r~:· i 
iifd 
1989 
id! 
J.'tl 
163: 
5742f 
~ l" # ,-,.-, l 
!D'tJ"L; 
7:]65: 
4H€16: 
...,,, .. .._ 
! /C: i 
i38! 
2H: 
952: 
9204: 
ifi'·)7J.l 
.J. ~.f.t.. I I t 
8548i 
.-,.-,.:,,-,I 
.J._1!(t::: i 
1275! 
..,1,1 
ll! i 
.-,, 
i,; 
199~1 ~ A9e ~ 
:----:---------:---------:---------;---------i---------:----~ 
2 
.-, 
.:: 
4 
1:" 
._! 
6 
7 
,-, 
C= 
.-,.-,-,, 
L.L.Ot 
:3f:6i: 
ii455: 
l' -,-, ~ I 
Ct/ 17; 
1015: 
.-,....,;;I 
Li~l 
f:i! 
i ,-,I 
i(: j 
2160: 
, ... -{ .-,.-, f 
C;J.._1,L I 
i667: 
7442: 
49:3: 
.-,n.-, i 
t...:o:-C:1 
j'~ I 
;.; I 
.i l! 
1753! 
1071:3: 
4058: 
572: 
807! 
.-.t:"; 
.:.:._! i 
1en 
i 19:3: 
6:3:37: 
,.-,;:.a' /..J._!!; 
; 4 .-,,-71 I 
J. l-.J~! I 
42: 
129! 
10l 
2:37: 
8955: 
:3052i 
.-... . -1·-·! 
Li·J·.J I 
:302: 
2: 
5: 
2 
.-, 
·-' 
4 
5 f 
b 
7 
4! 8 
3i99: 
10391: 
14132! 
:3151 { 
i 1:"1:"·-, I 
""._f._! • .) t 
45:3: 
,·r,t 
t=Oi 
5: 
:3441: 
1254f:: 
84B6: 
3537: 
i229: 
154i 
6:3: 
14: 
4105: 
12:308: 
1:326f,: 
2274: 
ill'75: 
317: 
At:'1 
"'t._l; 
.-,.-,! 
LL! 
.,1C(il ,_ .. _, 
14184: 
15979: 
2494: 
578: 
20:3l 
29: 
36! 
2 
.-, 
..:! 
4 
1:" 
._! 
,. 
C• 
.., 
I 
8 
Table 12. 1 . 5 Tot.a l Int.ernat.i on2,l rf:ean !<J2i 9ht. at. Ase K9. of t~JHITING in 7D bet.~Jeen 1976 arrd i 990 
~ A9e: i976 i•"".J77 197::: 1979 19B0 i9Bi i982 198:3 1984 i9B5 : A9ei 
!----·~---------!---------:---------:---------:---------:---------;---------:---------:---------:---------:----: 
1 : 0.220 
2 0.225 
3 0~2H4 
4 0.:312 
5 0a414 
6 €1~ 3e1 
7 0a467 
,-, ;:: 0.481 
: A:~e~ 1986 
0.i9i 
0.179 
0.242 
ri: :·,c.-, 
'./_!11 ,::._!.L 
0.1:357 
0c:37B 
Q1.475 
th .i /",-1 
f£!#7{)(: 
i9f37 
0jf280 
€1.215 
0422:3 
0~r275 
,, .-,.-JI-1 
!(! •. .J£.::; 
0,319 
0.:32:3 
0.721 
19B8 
0.1~~9 
0.205 
0.247 
0.272 
0.:325 
0.398 
~.:357 
0~r458 
i9B9 
0.i57 
0a2i1 
0,24:] 
€1.286 
0.312 
0.:347 
0.309 
J~.4·44 
0.150 
0=229 
0.27{:! 
0.272 
0.2fA 
0.305 
0, :3:3i 
1.046 
i990 i A9e: 
:----:---------:---------:-~-------:---------;---------!----: 
2 ~ 
3 t 
4 
£:" 
._! ; 
; 
eo 
7 ! 
8 
0~ 1:31 
04164 
0.22::: 
t1T .-,/·,-, 
!LJ • .LC:C 
0.:Ji0 
fl~.:3:35 
0.4i5 
0.451 
~.i92 
:~~ 219 
0.256 
0:298 
0.:3f~9 
0.:322 
~1. '369 
,;. "1£:'.-"a 
~!. [._!'J 
0JriB:3 
lj,215 
0. ~319 
0::35f: 
0:r:355 
0.466 
0.458 
0.176 
0.210. 
0.2i?.:7 
0.:371 
0~405 
0.4;34 
0a530 
0~ 152 
0.206 
0.265 
j}' .-,; ir 
~'.I ..Ji 0 
0~369 
0~409 
~1.402 
(n A-,1:" 
,u. "t f.) 
2 
3 
• 
-'t 
1:" 
._! 
,. 
c, 
7 I 
8 
126 
f;4 i46 
0,197 
0.257 
0. :3i8 
0.:346 
0.410 
0.4:3£, 
0.575 
0Jr174 
0.2ii 
0~258 
er. 29Et 
0.307 
0.:376 
0~:324 
0.6~2 
0. i72 
0,194 
0.2:39 
0.:3i0 
0.2f,1 
0.:305 
0.379 
0.3:3::: 
0.137 
0.167 
0.242 
~.301 
0.3i8 
~.290 
0.477 
0.:388 
2 
:3 
4 
1:" 
._I 
6 
7 
8 
Table 12.1.6 
WHITING IN THE EASTERN CHANNEL (70) 
Separable analysis 
from 1976 to 1990 on ages 0 to 6 
with Terminal F = 1.000 on age 3 and Terminal S = 1.000 
Initial sum of squared residuals was1406.382 
Final sum of squared residuals is 370.549 after 64 iterations 
Matrix of Residuals 
Years 1976/77 1977/78 1978/79 1979/80 
Ages 
0! 1 -6.003 -4.923 -4.435 -3.225 
1/ 2 -.685 1.104 .235 -.141 
2/ 3 -.009 -.138 -.335 -.066 
3/ 4 .872 .100 .082 .397 
4/ 5 .658 .350 .550 .180 
5/ 6 .161 .141 .634 .249 
.000 .000 .000 .000 
WTS 1.000 1.000 1.000 1.000 
Years 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 
[\.) Ages 
--.:J 0! 1 -4.654 -6.254 -6.559 -6.511 -4.581 1.638 -5.677 -3.559 -5.433 -3.990 
1/ 2 -1.261 -.027 .778 1.078 .930 .330 -.815 .492 .859 -.009 
2/ 3 .250 -.096 .316 .257 -.136 .491 1.101 .291 .334 .610 
3/ 4 .526 .418 .369 .523 .654 .006 -.460 -.400 -.070 -.150 
4/ 5 .294 .495 -.547 -.055 -.126 -.417 1.237 .168 .695 -.615 
5/ 6 .604 .567 .601 -.100 -.046 -.773 -.140 .420 -.261 .814 
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
WTS 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Fishing Mortalities (F) 
1976 1977 1978 1979 1980 
F-values .4994 .3062 .4530 .4079 .4862 
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
F-values .8148 .9280 .8375 .9469 .8844 .9927 1.3676 1.2699 1.2306 1.0000 
Selection-at-age (S) 
0 1 2 3 4 5 6 
S-values .0009 .0277 .3762 1.0000 1.3401 1.3658 1.0000 
-64.168 
2.869 
2.869 
2.869 
2.869 
2.869 
-49.824 
WTS 
.180 
.505 
1.000 
.947 
.718 
.854 
Table 12. 1 • 7 Tot. a 1 Internat ion a 1 F i shi n9 Mort.a l i t.y Rate a.t A·~e of l1JHITING in 7D beh:een 1976 and 1990 
---------------------------------------------------------------------------------------------------------------
1977 1978 1979 i980 i9:31 1982 1983 1984 i985 i A9e: ; A9e: 1976 
:----:---------:---------:---------:---------:---------:---------:---------:---------:---------:---------:----: 4 I 
l 
2 
:J 
4 
5 
E~ 
7 
8 
0.\?!08 
0. 2:31 
1.002 
L 17:3 
0.980 
1.455 
0.4':0 
0.497 
0.026 
,, ~ .-.~-
"'· lLC' 
0.407 
€1. 47:3 
€1. 5:39 
0c48:3 
0.286 
~.28€: 
0.021 
,?t 4-;;• I 
!l.!h 1 iC~ r 
0.611 
0.. ~=!57 
0.49:3 
0.572 
0.349 
e!.:349 
0.0i3 
0u2\!f4 i 
0. E~59 
0.841 
0.514 
0.142 
0.1€:6 
0.186 
0.004 
,?, .-,;:o.-, 
:.{..!:Jf.. . .J.f.. ; 
lA ,-,.; r, 
'.fJ. ~)i1:~ 
0.905 
1.312 
0.:31f. 
0.30:3 
0.303 
0.0:30 
0.315 
0.962 
1. 57i 
1.607 
2.038 
0.541 
0.541 
0.073 
0~515 r 
1.158 
0.932 
1.847 
i.i17 
0:586: 
0.586 
0.065 
0..450 
i.0'j5 
1.102 
1.309 
i.062 
0.433 
0.43:3 
i!J.0E:0 
'"'" .-,n.-. t£.! •• J~.,.j 
1.28f, 
1.~~54 
1.:357 
i.B65 
1.147 
4 i A7 
.l.. l't, 
0..060. 
J~:t 42~:~ 
i.02f, 
@.928 
W..B74 
i. 106 
i.lJ.97E: 
0.'?78 
2 
'J 
--~ 
4 
5 
; 
0 
7 
.-. ,, 
---------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------
; A9e~ 19B6 19:37 ",-.,-.. -, l ]\:10 1'1:39 1990 : A9e~ 
~----~---------i---------i---------~---------~---------~----~ 
2 
•j 
'"' 
4 ; 
r:: 
'-! 
,. 
::;: 
7 
.-. 
0 
0.014 
0.807 
0.744 
2.39:3 
i.4tlt6 
1 ~ 60f~ 
1.:327 
4 .-,.-• .., 
l. 11 .;:L. t 
0.072 
0.f:i2 
1.161 
1. 972 
2.i79 
2.351 
i ~·-·· 
-. ~.L/ 
1.427 
0.i06 
0.E101 
1:Ji31 
2.335 
1. 723 
1.141 
\?!. f,f/j 
0.669 
0.053 
0.675 
1.152 
1.24f1 
1.895 
2.2:39 
1. 416 
1. 4-16 
0.105 
0.67:":: I 2 
0,833 : :3 
1.441 : 4 
1.6:31 : 5 
0.457 : 6 
0.457 l 7 
0.457 : B 
-------------------------------------------------------------
Table 12.1.8 Stock Numbers at. A9e (1000's) of ~JHITING in 7D behJeen i97f, and 1990 
: A9e ; l97E: : 1977 ! i 978 : 1979 : 1980 : 1981 ~ 19B2 i 198:3 ~ 1984 ~ 1985 : A9e : :----:---------:---------:---------;---------~---------:---------:---------!---------i-------~--:---------~----~ 1 ; 
.-. i L t 
:3 i 
4 i 
r:: 
'-! 
.-C: 
7 
8 
; A9e~ 
77146: 
52123: 
1061B: 
1:3467: 
:3i28: 
605~ 
20~ 
.... ,r,.-,, 
LCI·~I 
1986 
57893: 
f,2684: 
:3:3880! 
·-:4 ,-,.-,I 
• .J.i"JL; 
:34i2i 
,..., .. 4' 
7Ct,i 1 
i16: 
67: 
... -,-,-, 
J. :TC:/ 
60et?J1: 
46179~ 
45267: 
iB47i: 
1E128~ 
if:29! 
Arr'Ci 
"tCt._i; 
i5l 
i9B8 
:35095r 
4::~127: 
:31716 t 
201i9~ 
f.421l 
8i5! 
-,;:::-.-,, 
/ .. .J • .J i 
·~·'')I 
.I.Li 
1989 
45B08~ 
28360: 
321:36~ 
1:3441: 
71061 
·-d At:" I 
.j.{ ~._! l 
579; 
11En 
... ,i:'C"t:"·-, I 
.;:._!._!._!...) i 
.-,-,.-,i:'.-1 f 
~/ . .J._tL:tj 
18055: 
11612! 
4450: 
1567: 
; ,-,-;-, J 
l:Jf I i 
5i 
1990 : A9e: 
:----:---------:---------:---------:---------:---------:----: 
1 ~ 
.-. 
L 
3 
4 I 
5 
6 I 
/ i 
.-. J 
0 
1811t:l 
-,.; .-."i I 
f l "J j j 
23784: 
...,,-•. -,.-1, 
I J.J..Jt 
i451; 
369: 
==··J1 ;_:_: i 
2£.: 
:34042: 
., d ,...-~~-! 
J.-=tC•LD; 
.-,l··-u-, i 
LC:L.:J; 
9251: 
59:3: 
2911 
6i: 
-i l' I 
lDi 
i·-.~ :1,1. i l :r .L 't I i 
.-.J:".-,.-J'-1 f f..._!-:JLL; 
6492~ 
674: 
10541 
E:"t:"l 
.. J._!i 
2:3i 
.-.t:'t:'£:'·"'• J 
£..._1._!._!-.)j 
14~19:3: 
116411 
i7it~: 
5:3! 
154! 
iA! 
2tsi9: 
i9B44! 
5877! 
:30131 
404: 
7i 
i3l 
...... 
.,;_ 
3 
4 
5 
C• 
7 i 
... -.I ,-, 
l.L I ::: 
128 
49862i 
28249~ 
22:3151 
5E:4E:! 
1976: 
730: 
167: 
; .-. i 
lL: 
E.0E.04: 
.-,-,,-,.;/1 
._, f J~1,! J 
i3822~ 
5742! 
1819: 
:""t~E:'! L·J._! i 
196: 
44: 
58'385! 
4t~51:3; 
19811l 
:3786: 
i562i 
402: 
.,.-,, 
/,i_; 
.-,E:" I 
._1\J 1 
,-•. -J.-,.-J 1 ] . .J..J._1t 
4-4589: 
27026: 
... Jt·,.-. J 
.tt~~::.:::; 
i080i 
329i 
5i: 
f.3l 
2 
.-. 
J 
4 : 
r:: I 
._: 
6 i 
7 
::: 
T a b l e  1 2 . 1 . 9  M e a t l  F~shn·; M o r - t . a i i t . y  
B i  oma~.s a n d  F : e c r u i  t . m e n t  o f  ~JHITING i n  7 D  bet.~.tJeen i  9 7 6  a t : d  i  9 ' ? } f ! J  
M e a n  Fi~.hit:9 r~ort.a 1  i t . y  
B i o m a s s  
F : e c n J i t . s  
A 9 e : = .  
A 9 e s  
1 0 0 0  t.or·~nes 
A~~e 
. - J  l . - t l  
L  c . u  - t  
1  t . o  i :  
Y e a r  
H .  C o n  
D i S C  B y - c a t .  ;  T o t a l  :  S p  S t .  i Y . C . :  ~~iillior:: 
: - - - - - - ! - - - - - - - - : - - - - - - - - : - - - - - - - - : - - - - - - - : - - - - - - - : - - - - : - - - - - - - :  
1 9 7 6  ~ 0 . 8 0 2  ~ 0 . 0 0 0  ;  0 . 0 0 0  
: 3 7 . 5 9  
1 9 7 7  :  0 Q 3 3 5  :  0 . 0 0 0  j  0.0~0 
. - , . - ,  . - , - ,  
. . J  •  . . : •  •  . L I  
1 9 7 8  ~ 0 , 5 4 8  ~ 0 , 0 0 0  I  0 . 0 0 0  
A : 7 :  i  ·~ 
1 4 . 6 2  
1 5 . 6 : 3  
2 0 . 0 4  
7 5  
t r  
! C :  
' 7 /  
/ ;  
i 9 7 9  0 . 5 6 8  
0 . 0 0 0  l  0 . 0 0 0  
3 2 z r  5 3  !  2~1. 0 0  ~ 7~'3 
1 9 B 0  :  
1 9 8 1  !  
i 9 B 2  
1 9 8 : 3  l  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1  
1 9 B 7  
1 9 B 8  
1 9 8 9  f  
1 9 9 0  
0 . 6 5 8  
0 , 0 0 0  
0 t 9 5 0  ~~000 
0 . 8 6 8  !  
0 . 0 0 0  
a 1  . .  B 8 2  
0 . 0 0 0  
0 . 8 9 4  i  0 . 0 0 0  
0 . 7 9 4 ;  0 . 0 0 0  
1 . : 3 1 5  i  0~000 
1 ! 1 2 4 8  f  
1 . : 3 5 6  l  
i  . 0 2 4  
0 . 9 8 4  
e b 0 0 0  i  
0 . 0 0 0  
0 , 0 0 0  I  
0 . 0 0 0  
0~0~0 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
2 8 . : 3 7  
. - , , : :  . - . 1 : "  
;  i . . - ' f  • .  : . 1 . _ !  
2 i  ~44 
2 4 . 5 6  
0 . 0 0 0  :  2 5 . 6 5  
0 .  0 0 0  l  1 7 '  1 0  
0 .  0 0 0  :  1 1 .  7 2  
0 .  0 0 0  :  1 : 3 . 5 2  
0 .  0 0 0  l  1 1 .  8 0  
0 .  0 0 0  :  1  L  5 4  I  
0 .  0 0 0  ;  i 2 .  : 3 9  
1 7 . 1 2  
1 4 . 1 9  
10~6:3 
9 . 6 8  
1 0 . 5 0  
1 1 . 2 8  
7 . 9 3  
t : '  ~-., 
. _ t  • •  . J l  
t : '  . - J I ,  
, _ ! ,  · Y t  
1 : '  ; . - ,  
. _ ! .  l L  
4 . 6 0  
7 9  
r u ' ? .  
t : ) ! l J  
.-.-~ 
C H  
8 2  
t : r · j  
;_1._~ 
8 4  
8 5  
8 6  
8 7  
8 8  I  
8 9  
. . . , . . ,  
/  l  
£ : " . - .  
· - ' C :  
6 0  
· - t £ : '  I  
. J . _ !  
: J t •  J  
' t \ )  i  
3 6  
5 0  
6 1  
t:"•~ I  
· - ' · '  
9  
1 8  
: 3 4  
i 9  
2 6  
· : · I  
. _ ; ,  
~--------------------------------------------------------------: 
A r i t . - m e a r i  r e c r u i t . · : ;  a t .  a g e  
i  f o r  p e r i o d  1 9 7 6  t . o  1 9 9 0  
I  
4 2  
!  
G e o m - m e a n  r e c r u i  t . s  a t .  a·~e 
1  f o r  p e r i o d  1 9 7 6  t o  i 9 9 0  :  
. - , ,  ;  
, J J  
i  
1 2 9  
~-· ·•. ,- ~ 
:tC•O ~ 
:· .. - i. t ,. 
~~=· ~ : 
I! 
~--·:: '-:' l .... 
. :P-• ~ ;-
·"'- ::i 
- ~ ~ - - -.:.:·~.~-.• : :-- ;-· :·;_:._:.~,.:; 
-":'-j-
.7::7:·'::.: ._ .... 
'i,.·~·~::;_:_. 
s.~·f.::: 
':... ... £! 
;' ·::-.:..:·r:.: 
·.- :- :::=t. -=- -7:.:. . ..] : .. ~·-· ·~1- -:-:r 
';-,''•r" 
:.;.,:QC:;. 
-::; .J 
::::- ::;-,:-· ,•, : -· :-,o• -.::. •::-·-::-..: I 
- -·: :r ·~· ~-: ·- ·-· -; r"-' '- ·- -·-:-
.:: -:· ~: ,,_. -,.:. 
~ ·-. -- . - -·-
=;:-: /_ .. :·~~ 
• • ···- -·...!. 
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Table 12.2.1 Nominal catch (tonnes) of WHITING in Division VIIe, 
1980-1990, as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
Belgium 33 14 8 10 4 
Denmark 6 
France 580 697 1,039 651 325 
Netherlands 2 1 68 398 
UK (England and Wales) 717 1,016 1,052 1,012 723 
UK (Scotland) 
Total 1,338 1,728 2,167 2,071 1,052 
WG Estimate 1,487 1,681 1,649 2,075 1,369 
Country 1985 1986 1987 1988 1989 1990 
-
Belgium 2 2 2 4 3 4 
Denmark - - - - - +I 
France 544 788 1,486 1,439 n/a nfa 
Netherlands - 1242 - n/a - n/a 
UK (England and Wales) 418 629 753 1,183 917 1,344 
UK (Scotland) - - - - 5 41 
Total 964 1,543 2,241 2,626 
WG Estimate 1,942 1,282 1,921 2,294 1,541 1,869 
1Preliminary. 
2Includes Division VIId. 
n/a = Not available. 
Table 12.3.1 Nominal catch (in tonnes) of WHITING in Divisions 
VIIb,c,h-k, 1980-1990, based on officially reported 
figures (where available) and Working Group estimates. 
Country 
Belgium 
France 
Germany, Fed. Rep. 
Ireland 
Netherlands 
Spain 
UK (England and Wales) 
UK (Scotland) 
Total 
Country 
Belgium2 
France 
Germany, Fed. Rep. 
Ireland 
Netherlands 
Spain 
UK (England and Wales) 
UK (Scotland) 
Total 
1Preliminary. 
2Includes Division VIIg. 
n/a = Not available. 
1980 
656 
+ 
3,499 
1 
80 
4,236 
1985 
75 
583 
-
2,719 
90 
76 
165 
-
3,708 
1981 
516 
3,550 
21 
67 
1 
4,155 
1986 
33 
614 
-
2,165 
7 
-
168 
-
2,987 
132 
1982 
204 
4,011 
78 
85 
49 
4,427 
1987 
29 
487 
-
2,421 
-
-
95 
7 
3,039 
1983 
356 
2,590 
363 
91 
18 
3,418 
1988 
19 
890 
+ 
2,693 
n/a 
-
121 
1 
3,724 
1984 
398 
1,872 
169 
57 
58 
4 
2,558 
1989 
39 
n/a 
11 
n/a 
-
n/a 
117 
32 
1990 
67 
n/a 
nfa 
nfa 
nfa 
n/a 
47 
65 
Table 13.1 Nominal catch (in tonnes) of SAITHE in Sub-area IV and 
Division IIIa, 1980-1990, as officially reported to 
ICES. 
Country 1980 1981 1982 1983 1984 
-
Belgium 13 12 4 7 32 
Denmark 10,370 6,454 10,114 10,530 8,526 
Farce Islands 1,020 614 746 806 
France 37,306 42,649 47,064 38,782 43,592 
German, Dem. Rep. 925 
Germany, Fed. Rep. 11,095 8,246 13,517 13,649 25,262 
Netherlands 245 123 36 89 181 
Norway 47,959 55,882 72,669 81,330 88,420 
Poland 2,404 698 793 415 413 
Sweden 342 156 372 548 522 
UK (England and Wales) 4,879 4,309 5,627 6,845 8,183 
UK (N. Ireland) 
UK (Scotland) 6,525 6,529 8,136 6,321 6,970 
Total 123,083 125,672 159,078 159,322 182,101 
Country 1985 1986 1987 1988 1989 1990 
Belgium 31 16 4 60 13 23 
Denmark 9,033 10,343 7,928 6,868 6,550 5, 797 1 
Farce Islands 895 224 691 276 739 1,650 
France 42,200 43,958 38,356 28,913 30, 761 1•2 nja 
German, Dem. Rep. 
Germany, Fed. Rep. 22,551 22,277 22,400 18,528 14,339 13,222 
Netherlands 233 134 334 3463 257 nja 
Norway 101,808 67,341 66,400 40,021 25,9411 19,7351 
Poland - 495 832 1,016 809 1,244 
Sweden 1,764 1,987 1,732 2,064 797 838 
UK (England & Wales) 5,455 4,480 3,233 3,790 4,441 3,654 
UK (N. Ireland) - - - - 24 
UK (Scotland) 9,932 15,520 11,911 10,850 8,726 7,383 
Total 193,902 166,775 153,821 112,732 93,397 
1Preliminary. 
2Includes Divisions IIa, and IIIa (EC). 
~orking Group estimate. 
n/a = Not available. 
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'I_ab~e 13.2. tmnual WeiHht; and Numbers oi' HMTHE caught J.n IV between 19?1 and 1990 
-------------------------------~----------------------------------------
Weight ( 1000 tonnes ) I Nwnber ( millions ) i 
i Year t Total I H.Con I Disc I By-catl Total I H.Con I Disc 1 By-cat: 
:--·~--l-------l-------l-------1-------l-------l-------l-------:-------: 
: 1971 : 253 : 218 : () : •11: \ "w I 178 : 143 : r• I ,,l 1 33 : 
: l!rr~.: : Z1t6 : 218 : 0 I 2B t 1?6 : JSll () : ljf", t i,.j I 
: 1973 f 226 : 185 : e \ } l 31 : 16S 1 142 : 0 : 27 : 
: 197ft : ,..,,.,,) t l.I·J I ?~H : 0 : 1t 2 ~ 165 : lZO I 0 : 1t5 I 
: 1975 ; 278 : ?b.t> ! l-1'./ I 0 l ,.,~ I ,h) I 189 I 1 b.') l t!.. I (\ \ .! I 47 : 
I Fm; l 320 : 2S~i : 0 : 137 : :Ho : 223 : 0 : 8"1 I I I I 
: 1977 l 186 : i90 : 0 : h I .! I 121 : 1 \ '? I 11 I 0 : 4 : 
: l.H78 : )j5 l 132 : 0 : 1"\ I H7 1 ~)8 : 0 : I) I .j I 
'· l 
l 19?9 : 11ft : 113 l i\ \ ., \ 68 : 6'1 \ 0 : 1 : \)I L I I I 
l 19BO : 120 : 120 : 0 : 0 : r·:r1 I ~'F'1 I 0 : 0 I I{, I I.(, I J I 
l 1981 : l'l" \ 121 l (l : 1 : 70 l 68 : 0 I 11 I LJ I L I 
: 1982 : 16G I 161 : 0 : r' I ,")I 115 \ 110 I 0 i 5 : 
I 1983 I HiS I 16? : 0 t \ l 1 I 112 : 111 I (): 1 l 
: 1.8841 : 1.~18 : 1~~2 I 0 I R I .) I 16'( : Hil I f.l I J I G l 
I 1885 I 200 l 192 : {\ { 8 I 208 t 195 t 0 : 111 11 i , I 
I J.~IBG l lGit : F::') I i.J·J I 0 : 1 : l5B : lSG l () : 2 I 
l 198? I l!J.Q I '"·'I 145 l ('> \ ! I 4 l 167 : 159 l 0 I 8 l 
l 19B8 l 105 I 104 J (1 I 
' I i. I D3 l 82 l 0 l 1 I 
I 1SB9 l Q'J I 90 l 0 l f)\ ryr] 1 74 I 0 I 0 i wi.. I i.. I fl I .J I 
l J.990 l B8 l HS l 0 I 'i I f):} : SS I (l I [ \ i.. I J I . ) I 
-----------------------------------------~------------------------------
T§illle 13.3_ V.':llue:5 of N.:Jhwal Nod;ality Rat~e and Ptoportion Matute at; ofJ8 
I Age : Nat Mori Mat. I 
:-----:--------1-------l 
1 : 0.200 l 0.000 l 
.; I 
i.. I 0.200 : 0.000 l 
0 I 
,; I 0.200 : 0.000 : 
4 : 0.200 : 0.150 l 
r 1 J I 0 I i:OO : 0. 700 : 
G l ; ! 0.200 l 0.900 : 
'(' ~ 0.200 : 1.000 l 
8 : 0.200 : 1.000 : 
9 : 0. 200 : l. 000 l 
lOl 0 . 200 : 1. 000 : 
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Table 13.4" Tot;al Inb:~rnational Catch at; Age (1000's) of SMTHE in I~1 b\'d:ween 19'(1 and .\890 
I fiHe / 19f11 I lSn l 19t1 l UH4 l UHS / l.97G / 1Sfl? / l~i?8 I 1879 / 1.:180 / Age l 
/----l---------l---------:---------l---------!---------:---------l---------l---------1---------l---------l----l 
1 : 
r, I 
i. i 
r, 1 
.j I 
4 I 
t: I 
·.1 I 
r· ' 0 i 
'I I 
l I 
\1 I u 1 
~i l 
10 l 
5fjf;~ l Tjl8l 
107731 20188/ 
68ft21f l 4·01621 
533it8l 62290 l 
308tr6l ~231 OH l 
36501 207791 
Ti83 i 33fl3l 
24811 27901 
Hj7rt l 1550 l 
5361 1445! 
4~·1E l 
312751 
ft7388l 
32955: 
21rD6111 
1r:IJr.)1 1 ... u. .. i.Ot 
'f98Bl 
16891 
1165! 
19271 
::JD4?l 
161501 
612011 
•"II')Q?I 
.. 1J..J\J11 
1212:ll 
200801 
1:)7~:4: 
43081 
888! 
10941 
3121 235! 
71785: 31335: 
50672 l J.S~)6G8 l 
23406 I 50339 I 
80051 9902! 
6706! 51371 
J.26!30l 3~ll?i 
8650! 118%1 
3304! 300:ll 
234'fl 21281 
2015l 
128911 
22B901 
C'F"l'?i\1 JLLIVI 
l:W82l 
b_'?t:r•l 
lf\,1 .. )1 
:l2Hll 
30621 
35221 
37801 
121~j l 
165031 
:to~l72l 
249351 
H!rtli 
26161 
84~1 l 
7901 
6071 
21651 
~307! 
167871 
J.lt504l 
l:l022l 
10031! 
79911 
24371 
C'l'?l 
Jl! I 
~jl}9: 
13331 
12?61 .l 1 
230951 2 I 
141S91 3 
113991 4 1 
83381 5 I 
60861 6 I 
51891 7 I 
9561 8 : 
ft!Bl ~3 I 
14861 10 I 
I iif)el 1981 I 188:2 l H)83 l 198ft i 19HS I l~iBG I 19H7 l Hii38 I 1989 I 19~)0 i Agel 
:----:---------l---------:---------:---------:---------1---------:---------l---------:---------:---------l----: 
J.: 
11 1 
L 1 
') l 
.,) i 
r1 I 
r: 1 
·.J I 
G l 
7 ~ 
0 I 
w l 
8 l 
10 : 
s:ws: 
181951 
222f)l': 
63621 
61511 
3265~ 
2S941 
3173~ 
SOlf l 
1853/ 
1S321 
282631 
2'flt05l 
389461 
7831tl 
5410: 
.ti'Gll 
12101 
8%1 
79(,1 1 
£~70 I 
32798! 
2:3363! 
179801 
2!.11Gll 
49031 
4.3801 
l 'i•"li1 I ...,JJI 
8291 
819/ 
!:i!il 
344551 
?54it8l 
297631 
12081: 
1'/')r:)i)l J..I.J'rlvi 
I"•C'11 
J • ..l·.Jil 
11131 
2'191 
48?i 
,., I ~ I 
[. • 't I 
66221 
121t122l 
544051 
130391 
40451 
25241 
4611 
2G'il 
2541 
1041 
60781 
471101 
851161 
1219? l 
42691 
15921 
10441 
2G5l 
487! 
?801 
28876! 
2~)02f:J I 
905771 
121t2!1l 
19421 
1120! 
813: 
G8DI 
4981 
111 
48871 
273881 
23173l 
322801 
2910l 
1D2l 
452! 
4!121 
394l 
it1861 
91191 
Jli.''"C' • .,) 1~1 
251'671 
11554! 
98261 
12G?I 
5361 
293! 
318l 
~:891 1 I 
3391 t 2 : 
~l0~)121 3 l 
137221 4 I 
916S l 5 
3741! 6 
21081 ? 
493l 8 
14?1 9 : 
184: 10 1 
Table 13.5 Total Internat:ional t1ean Weight at Age ( Kg. ) of SMTHE in IV between 1971 and 1990 
l Rgel 1971 l 1972 I l Q'?.-1 i -.·IJ I 1974 I 1975 I 1976 : l Q'?'"l I d!! I 1978 1 1979 : 1980 : figel 
~----~---------~--N------t---------t---------~---------~---------:---------l---------~---------1---------l----~ 
0.495 
2 t 0 .60:i 
3 I 0.838 
l ''1:'7 • ,.j,J I 
5 } 2,203 
G i :J.Otn 
7 : 3.804 
8 l 1L635 
9 l 5.168 
J.O I ~i .G91 
0.304 
0,510 
0.743 
l..158 
1 PO? 
..J.t\.hJ1 
2 ,:i64 
3.869 
4 . .tB4 
4.54~ 
6' 120 
0.154 
0.382 
0.7SO 
1.40? 
1.575 
2 .S'r:i 
i1 r",•"IQ J.JJo..! 
1t.135? 
4.502 
6.04G 
0.268 
0 Jt9 1t 
0.849 
l.SSE 
2.489 
2. 72.9 
3.353 
4.386 
5.538 
'? ,525 
0.198 
0.4(-ilf 
0.887 
1 I ft9'i 
2,478 
:!.ti15 
3.684 
1t.l80 
5.481 
7 .4Hi 
0.461 
0 ,[101 
0.690 
1.302 
IJ I'"~C 
... ~ 1-.J 
3.0% 
4.007 
6. l)'jf: 
!a,}t.,\} 
4.981 
6.768 
0.429 
0.416 
0.753 
1..251 
1.900 
::5.om 
4.146 
'L S~i 1 
4, 7'79 
r: !'J)""'1 
v, L.:J I 
0.353 
o.r)20 
0.781 
1.28lf 
2.120 
3.210 
4.456 
4 ,?Bif 
5.309 
6. 7ttH 
0.434 
o.:ws 
1.080 
1.590 
2.219 
3.0?1 
3.966 
5.128 
5.94? 
?.no 
0.253 I 1 t 
OJtll . : 1.: I 
0.905 I 3 l 
1.812 I ft : 
o"l T\'1{\ I t: 
L 1\J t V t .J 
2 .~l7S 
4 .Oft? 
S.(Wt 
5.812 
'f.322 
[·)I 
'? I 
I I 
8 l 
i\ I 
"J I 
10 l 
I Age: 1881 I 1382 l 1883 l 1884 l 1985 l 1986 I 1987 l 1988 l 1989 l 1880 I Age/ 
1----l---------l---------l---------l---------:---------:---------l---------:---------:---------:---------:----: 
1 I 0.274 
2 l 0 ,58~) 
3 I O.S37 
:} l 1. B5~i 
s 1 2.694 
G i :J.S29 
7 : 4.470 
H I s. 4'i.L} 
9 l 6.807 
J.O I 8.349 
0.249 
0.ft98 
1.087 
1.56H 
2.497 
3 .lit4 
3,958 
4 ,!108 
5.606 
'( '?lt8 
0Jt18 
0, 1}5S 
0.882 
1,701 
2.118 
3.0SH 
3.533 
1L 1t32 
5.336 
G.84B 
0.181 
0.482 
0 '7'?•") .IlL 
1.600 
2.270 
2 ,SirS 
3.715 
q.,52ft 
5.897 
?.?20 
0.142 
0.481 
0 ,6i}8 
J..2ftft 
1.889 
2.G0:.1 
3.141 
4.S2i 
5.094 
?.21B 
0.481 
0.4Bl 
0.648 
1.000 
1.674 
i: .29it 
3.558 
4.N5 
r '"~"0 ~1 l i\.,1 
'1,900 
135 
0,360 
0.387 
0.641 
o .o:m 
1. 71'0 
£:.921 
3.782 
4.902 
5.491 
? .orto 
0.428 
0.547 
0.699 
0.902 
1.326 
2.6H 
3.685 
lt .654 
5.681 
7' l't't 
0.426 
0.884 
0 l"lij'l ,Q,_I£ 
0.982 
1.377 
1.805 
3.885 
't.Bnl 
6.350 
8 (tl'.l'"' l IV/.. 
0.217 
0.808 
0.785 
l.lS~i 
1.540 
2.191 
3.193 
4. G.t'? 
S.054 
H.211 
1 l 
2 : 
•"I I 
J I 
ft I 
5 1 
G I 
'1 I 
I I 
("t \ 
\l I 
8 I 
10 l 
Table 13.6 SAITHE in Sub-atea.IV. Tuning results 
DISAGGREGATED Qs 
LOG TRANSFORMATION 
NO explanatory variate CMaan used) 
Fleet 1 ,NORTRL , has terminal q estimated as the mean 
Fleet 2 1FRATRB 1 has terminal q estimated as the mean 
FLEETS COMBINED BY ** VARIANCE ** 
Terminal Fs estimated using shrunk Laurec/Shepherd 
SUMt·lARY STATISTICS 
r~ue 2 
Fleet , Pred. , SE(q),Partial,Raised, 
q l I F l F 
_______ , _________ , ______ , _______ , ______ , 
, No data for this fleet at this age 
2 ,-15.81 l 0.586,0.0049 ,0.0352, 
Fbar SIGMA(int.) SIGMACext.) 
O.OS8 0.5BG 0.000 
SIGMACoverall) Variance ratio 
0.586 0.000 
Age 3 
Fleet 1 Pred. 1 Sf::Cq) 1Partial 1Rai:5ed 1 
q , , F , F 
_______ , ________ , ______ , _______ , ______ , 
,-13.60 ) 0.571,0.0118 ,0.4887, 
2 ,-13,92 1 0,505,0,0324 10,2070, 
Fbar SIGMACint.) SIGMA(ext.> 
0.337 0.3?8 O,~l2G 
SIGMACoverall) Uariance ratio 
0.426 1.271 
Age 4 
Fleet , Prad. , SECq>,Partial,Raised, 
q , , F , F 
_______ , ________ , ______ , _______ , ______ , 
,-12.26 ) 0.338,0.0447 ,0.8673, 
2 ,-12.59 , o.420,0.1232 ,0.3Wr71 
Fbar 
0.801 
SIGMA<i nt.) 
0. 26~5 
SIGMA<ext.> 
0.393 
SIGMA(overall> 
0.393 
Variance ratio 
(j n')i"" t .• L,J·J 
~5 
Fleet , Pred. , 8E(q),Partial,Raisad 1 
q J l F I F 
_______ , ________ , ______ , _______ , ______ , 
,-12.28 ! 0.265,0.0441 ,0.4864, 
2 ,-J.2.1G , O.l.'n,0.18B7 ,O.G?Gr1, 
Fbar SIGMACint.) SIGMA<ext.> 
o :ro:J o. J.tt? o. 153 
SIGMA(overall) Variance ratio 
0.153 1..0?2 
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Age 6 
Fleet , Pred. 1 SE(q) 1Partial,Raised, 
q , , F , F 
-------'--------'------'-------'------1 
,-12.52 ! 0.508,0.0345 ,0.2758, 
2 ,-12.4? ' 0.302,0.1388 ,0.9884, 
Fbar SIGMACint.) SIGMACext.) 
0.716 0.260 0.561 
SIGMA<overall) Variance ratio 
0.561 4.665 
~? 
Fleet , Pred. , 8E(q),Partial,Raioed, 
q , , F , F 
-------'--------'------1-------'------' 
,-12.38 ! 0.465,0.0399 10.4585, 
2 ,-13.02 l 0.287,0.0800 ,0.3402, 
Fbar SIGMAUnt.) SIGMA(ext.) 
0.474 0.244 0.134 
SIGMA(ouerall) Variance ratio 
0.244 0.303 
Age 8 
Fleet , Pred. , SE(q) 1Partial,Raised, 
q ; I F ! F 
_______ , ________ , ______ , _______ , ______ , 
,-12,45 1 0,842,0,0371 ,0,3150 1 
2 ,-13,48 1 0,276,0,0504 ,0,3652, 
Fbar SIGMACint.) SIGMACext.) 
0 ,itfi'+ 0.262 0 ,I;\3BE·-Ol 
SIGMACoverall) Variance ratio 
0.262 0.028 
Table 13.7 Total Intet'nationol Fishing Plod;ality Rah1 at; Age of' SMTHE in IV between 1971 and 1980 
I {ige I J.9? 1 I 1872 I 1873 l l(ftlf I J.97!5 : 18?G I 18?'i I 1T?8 I trm l 1980 I liHe I 
l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------l----1 
tj 
L 
F\ 
. .) 
4 
r :J 
6 
8 
8 
10 
01003 
01065 
0.281 
0.378 
0Jf04 
0.273 
0.349 
O,tr01r 
() l:il{-2 
0.342 
0.002 
0.129 
0~3G2 
0.446 
0~279 
01525 
0.4-35 
0.4'71 
01';7? 
0.477 
01018 l 0.0011 
0.195 I 0~08G 
0.if8S i O.'i'H 
01572 l 0.73? 
0.:322 l O.tt£:7 
0.300 l 0.48? 
0 .:l9~3 l 0 Jt85 
0.407 l 0.382 
!) • 367 ~ () 1 ft41t 
0.367 I 0.444 
0.002 
0.165 
0 ll'}') ll..:...' .. 
0.667 
0.483 
fl t\1>"'? \!till 
O.GlO 
0.651 
0 .Sfl~i 
0.569 
0.002 0, 018 l 0. 0 l:l I 0, OOtt 
0.242 0.133 I 0.197 I 0.248 
01825 0.280 I 0.538 I 0.266 
0.888 I 0.671 
0, EFt I 0, ?84 
0. 566 I 0. 826 
0. 1t1B I 0~868 
0.500 I 0.861 
0 .lf91t I 0. 8S2 
0.494 I 0.852 
0, 558 I 0 Jt5? 
0 .tm: I 0 .4SB 
0.34E 1 0 Jt33 
0.332 I 0.633 
0.538 ~ 0.335 
0 I ltOG I 0 I 4t8? 
0.406 i 0.48? 
0.009 
0.124 I ? 
0.3tt3 I 3 
0.345 
0.601 
0.562 
01559 
u.ss1 
s 
c i 
Ll I 
'f I 
0 I 
U I 
0.558 I 9 I 
0.558 t 10 l 
I t-ige I 1981 l 1982 l 19fn I 1984 l 1(i8S I J.98G I 1987 I J.HB8 l H!89 I 1!-)90 I rige I 
l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1----l 
f) 
L 
3 
4 
,-
:J 
6 
8 
0~031 I 0.00? I 0.001 I 0.000 I 0.002 I 0~001 l 0.011 l 0.000 I 0.090 t 1 1 I 
0.164 I 0.225 I 0.149 I 0.105 I 0.023 l 0.056 t 0.244 I 0.086 t 0.068 l 0.098 t 2 l 
0.169 I 0.395 I 0.293 I 0.597 I 0.660 I 0.225 l 0.403 t 0.386 l 0.3B9 I 0~33? t 3 
0.254 t 0.498 1 0.490 l 0.747 l 1.242 t 1.481 I 0.879 t 0.656 I 0.770 t 0.801 t 4 I 
0~317 t 0.578 t 0.708 I 0~729 I 0~899 I 1.126 l 0~944 I 0.948 I 0.829 l 0.703 I 5 I 
0.501 I 0.510 t 0.885 t 0.953 l 0.579 t 0.874 I 0.526 I 0.601 I O.BBB l 0.716 I 6 I 
0.603 I 0~559 i 1.054 l 0.659 l O~Sl3 I 0.4?5 I 0.596 I 0.676 I 0.5?7 I 0.474 I ? I 
0.815 I 0.526 1 1.160 l 0.872 I 0.492 l 0.415 I 0.476 I 0.518 I 0.816 I 0.464 I 8 I 
9 1 0.640 : 0.532 1.033 I 0.828 I 0.528 l 0~588 I 0~533 O.F.i98 
0 .5!18 
0.760 0 .S~il 
0.551 
(j I 
,J I 
10 : 0.640 l 0.532 1.033 I 0.828 I 0.528 1 0.588 I 0.533 0.75() 10 I 
Table 13.8_ Stock Numbers at Age 0000 1;:;) of SRITHE in IV between 1371 and 1890 
I Age I 1971 I 1972 I 19jl3 I 19H I 1975 I 19?6 I 197? I 1978 l E\79 I 1980 I 1ige I 
l----l---------l---------l---------l---------l---------:---------:---------l---------l----·----:---------l----1 
I I 
J. I 
F) I 
t:, I 
•1 
..; 
1! I 
., I 
5 
r: 
<I 
? 
8 
9 
J.O 
2247341 2375941 2673471 6370571 
1888851 1834601 1941831 2148981 
3067581 1450061 1320061 1308231 
J. 8!-i? 42 I 18~H131 I 826!)9 I m16221 
1017741 10it183l 994021 381861 
16?661 5564?1 645201 589501 
140871 104441 269521 391371 
81811 81361 55341 148881 
5961 t lt4711 41601 30161 
2028 I tt1G81 6882 I 33H I 
196082l 
51801~!1 
1613751 
~124?01 
25716~ 
20~)911 
30265l 
197361 
Qt~t')f) 1 
l.h.u: • ...JI 
59121 
1390041 
18025&1 
359it63l 
8GGGHI 
220461 
12~lHE1 
106811 
l:JitGGI 
84281 
5~)'(2 I 
1262631 
J.l:H19tt I 
1030151 
J.lGtAtil 
262171 
~jZ()lfl 
6034·: 
~i?GSI 
668itl 
?l?ltl 
1037531 
1015601 
81384i 
G:l?GOI 
48803l 
9?991 
33001 
20?SI 
.l39Gl 
71161 
26657?1 
B:l8it9i 
682911 
388011 
298841 
2492SI 
56731 
J.~J:JH: 
9811 
3'(Bitl 
16:31661 
2J.7it3EI 2 
535tfB: 3 
it2BG81 
201751 5 
15f({ifl 6 
132401 '( 
2f;t6fll B I 
1070i 9 I 
:JH011 10 : 
I Agel 1981 I 1982 l 1983 I 1984 l 1985 l 1986 I 1887 I 1988 l 1389 : 1990 l Agel 
:----:---------:---------l---------:---------l---------l---------l---------:---------:---------1---------l----l 
i : 
r·, 1 
l, I 
1"1 I 
J I 
4 
r.: 
..; 
G 
y 
8 
9 
J.O 
1943971 
1:.52't3EI 
1572021 
311.231 
248601 
~1060: 
72221 
G1951 
11641 
0r301t1 
3199221 
J.Sit%51 
920J9l 
1086ft!Ji 
187591 
J.lt8261 
44931 
32351 
22441 
2J.(Yfl 
4650431 
2!101851 
1008481 
50'7611 
54061: 
90791 
7292i 
210~5 { 
15651 
fj80l 
3931271 
3805011 
1834671 
G164'r 1 
254491 
217%1 
3068t 
20811 
540l 
9411 
1516411 1788821 
3218121 12:l9801 
2804581 2574881 
Hn221 J.18?0B I 
239091 195571 
100~)31 ?8691 
68791 46111 
129!11 ~j~:72 ~ 
7131 6511 
t1?71 118?1 
137 
803641 
14G:lG31 
96005l 
16H421t I 
2208~11 
519:)1 
r,r:r,n.i 
LiL.::.Ii 
i::~ttH I 
182itl 
J.31HI 
1867571 
Gt:i0!121 
938531 
r:·!cr.-01 
.. _.;., ... hhJI 
572421 
?03BI 
2513t 
.l22B~ 
11951 
9S?i 
53437i 
Hi29021 
48885: 
, .. F)£)(''71 
.Jt.t.::J I I 
223191 
J.8151ti 
31601 
lOitGI 
6001 
ESi:l 
' t 1 I 
3[.18?41 2 I 
1169581 3 : 
27121: it 
188021 5 
?B??I 6 
6116 i ? 
ltt~1:11 8 
t)'JQI Q ! 
\Jh.Ji '"' I 
i.:-?61 10 I 
Table 13.9 1·1ean Fl.iihing t1od;alH:~ , Bi.omass and Re:::t'uitment of BAHHE in IV between UJ71 and 1880 
Mean Fishing Mortality I 8ionW:i;1 l;~ecr·ui bi 
Ages I Ages I 1000 tonnes I Age 1 
:~ l:o G I 1 b:1 ~·i 
Year l H.Con I Disc I By-cat I Total I Sp St IY.C.IMillionl 
l------l--------l--------l--------1-------:-------l----l-------l 
1 Q'Jj I 
... .IIJ. l 0.291 I 0.000 I 0.045 : 1144 i 1\1'7,·; { f"'1c") \ Jl't 1 H . .r i t)i"ir 1 LL\1 1 
.1.:372 I 0. :WO I 0.000 I O,Ot.ftt I f\{-1', 1 Jt . ) i itl() I ?1 I 23B : 
1973 : 0.328 I 0.000 : 0.096 I nr\n. \ OJJ i %1 I 72 l 267 i 
.l87L} I O.iti:9 I 0.000 I 0.162 I SHS I trGS l 'c:~ I [-j'"•rl I .hll I 
1875 I 0.404 I 0.000 I 0.111 I 330 : 400 : 74 : 196 I 
19?6 : O.G8S I 0.00() : 0.121 : '1f1r· t I i•J 1 I:n:i : 75 : ,,..q \ }.-.ht I 
19?7 l 0.625 I 0.000 I 0.013 I \i"'\i l ~..:t-1 I 211 ~ 78 : 125 : 
1S7B I ,, fl.'"lf\ t V" IV 1 0.000 I O.OOG I ti!.:i't I 1% In I J.O:t I 
1979 I 0.395 l 0.000 I 0,007 ; 432 ~ 190 I 78 I 267 : 
1980 I 0 ,ttGO I 0.000 l 0.00£: : it5l : l!l'i I 79 I jC'·'i I ... D . .) I 
jOOl I 
.J.IwlL'-i i 0.308 : 0.000 : 0.004 I 545 l 194 I 80 l 194 : 
1882 l 0.478 : 0.000 I 0 ,Ol'il ~ 5B5 i 1GS I 81 I :.~20 : 
1983 : 0.588 l 0.000 : 0.004 l 694 : 171 I 82 I 455 : 
1HWt I 0.735 l 0.000 l o. o.t:l : t)i.fl : J.:Hl : 83 l 3~ri : 
1985 l 0.807 I 0.000 l 0.032 : 568 : 1011 : St:} I 152 : 
.l9BG l O.S22 I 0.000 : 0 .OtYi I Si:G l 101 : 85 l ns : 
198? I 0.565 : 0.000 l 0.020 : •:•0{1 I \-J\J1 \ 103 l 86 : w\ I ;.,V I 
Ul88 : 0 .Gtt1t I 0.000 : 0.003 : •1t'') I •J~oi.t. I J.OG I B? : 1 (:<'1 \ •.11 I 
1989 : 0.694 i 0.000 l 0.016 i 378 i {"<'7 I Qii I l.ll I i..<O I 212 : 
lS~lO : 0.812 : 0.000 : 0 .02lf I 3S:l : ?~;~ I BB : 211 : 
:--------------------------------------------------------------: 
: Arit-mean recruits at age 1 For period 1971 to 1990 : '1'\i\ I f ... H) I 
l Geom-mean recruits at age 1 for period 19?1 to 1990 I 211 : 
-"··---------~--------------------~--~---------------------------
138 
Table 13.1 Q Input for catch prediction of SMTHE in IV 
1~0 Values used in Prediction 
Stack and Fishing Mortality F at age , Mean Wt. and Prapn. Retained by Consumption Fishery 
1---------------•M•----------------------------------------------------~ 
Scaled mean F 
lDHH h1 19!W 
Mean values for period 1986 to 1980 
i (lgel Btock 
!'lumber 
Fishing Mortality Mean Weight (Kg.) I Prop. I 
H.Con. l DLic i Ind l H.Con. l !)i;ic l Ind : H.Con. I Disc i lnd I Stock I Ret. I 
:----l----------:--------:--------1--------:--------:--------:--------l--------l--------l--------l--------:-------: 
I I 211000 I 0.007 I I I 0 .OOS I 
" I I I 
I) I 1?0000 : () .09l.f : I () .001 : 0.082 : i, I l 
'J I 11G95B l 0.285 I I 0.043 : 0.28B i •,! I i 
{! l 27121 : O.H8 : i 0.051 l O.'i16:J l I I I 
C I 
oJ I 1~]802 I 0 I 690 I I 0.013 I 0.7?? I 
G l 797'7 l O.?Hi l l 0.001 i I 
'1 I GllG l 0 .'t?l:. l l l I I I I 
H l .l4S3 I 0 .'tStt l i I l I 
8 l 37B l O.SSJ. l I I I I 
J.O : 1t7G l 0 15!:i1 : I I I l 
I Nean F I r-iue 3 to lJ l (\fle 2 S l I I 
l Uniic,1led l 0.612 l I 
l Sc,Jled I I 
Recruits at age 1 in 1991 = 211000 
Recruits at age 1 in 1992 : 211000 
Recruits at age 1 in 1993 : 211000 
Recruits at age 1 in 1894 = 211000 
0102? l 
I 
I 
0 .Gi~i: l 
0 .'t84 I 
0Jt65 l 
0.525 l 
0 [''lr 1 ,.,JL..,) I 
rige 3 to i) 
0,1107 
0.612 
I I 
I i 
l 0.002 I I 
I 0.02B i I 
l 0.058 l 
I 0 I 0~~0 I 
I 0 .OO't l 
l l 
I I 
I I 
I l 
I I 
I I 
I l 
I l 
liige 2 5! 
I O.OHl l I 
I 0.027 I i 
N ~1t age and proprtion matw'e at age at'e as sho~m in Table 13.3 
O.S'B2 : 
O.S'tS l 
01?3? : 
0.993 : 
1.54G I 
t: ,~j~r1 t 
3.G21 l 
4 .flS!i I 
5.B7.1. l 
7.74!1 : 
Mean F for ages 3 to G in 1990 for human consumption landings + discards : 0.612 I 
I I 0 I 382 l 1. 000 : I I 
l 0.386 l O.S1t2 l 1.000 l 
I 0 Jt96 : 0 I '121 ~ 1. 000 : I 
I O.f.l71t l () 19?5 : 1.000 l I 
I J. ~050 I 1.537 I .l.OOO i I 
I 1.056 l 2 I 391 i 1. 000 l I 
I l ~l.621 l 1.000 l l I 
l l it.f)~i9 : 1. 000 l I I 
I I 51871 i 1.000 l l I 
I I 
'(. 7115 : 1.000 l I I 
Hwnan consumption + discard F-at-age values in prediction are mean values for the period 1986 to 1990 
t'Biicalod to produce a mean vaiue of' F fot ,1ge;'i :l to G equal to that fot' 1!190 
Mean F for ages 2 to 5 in 1990 for small-mesh Fisheries : 0.027 I 
Industrial fishery F-at-age in the prediction are averages for the period 1986 to 1990 . 
rescaled to produce a mean value of F for anes 2 to !:i equal to th,1t f'or 19~i0 
Values of N in 1990 from UPA have been overwritten 
for the following ages 
Age 
fige 2 
Values of F for these ages in 1990 from VPA have been overwritten 
with scaled mean values used for predictions for 1991 onwards 
1 3 9 
Table 13.1 ~ Predicted Catches and Biomc1sses ( 10()01 ii of tonnes ) of BAIT HE in IV .l9H1 to 1992 
Year 
: 1D90 : 1~JH1 : 1992 
---------------------------:-----1-----:-----:-----:-----:-----:-----:-----:-----:-----:-----: I Biomass 1 Jan of Year 
Tot,Jl 
Sp\1wning 
I 353 I 398 I 420 I 420 I 420 I 420 I 420 I 420 I 420 I 420 I 420 I 
74 I 70 I 79 I 79 I 79 I 79 I 79 I 79 I 79 I 79 I 79 I 
I Nean F Ar:Jes I I I I I I I 
I Human Cons. 
I Small-mesh 
3 to 6 10.61 10.61 10.00 10.12 10.24 10.37 10.49 10.61 10.73 10.00 10.00 I 
2 to 5 : o . o:l 1 o . 03 10. o:j :o . 03 1 o . 03 10 . 03 1 o . 03 :o . 03 1 o. o-:1 1 o. oo 1 o. oo 1 
I 
I 
!Mean FCYear)/Mean F(1990) I I I I I I : : I : FO.ll Fmax: 
Human Consumption 11.00 11.00 10.00 10.20 10.40 10.60 10.80 11.00 11.20 10.00 10.00 I 
Small-mesh Fishery 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 10.00 10.00 I 
I Gatch r;~eiuht 
Human Consumption I 8fl I H'i I 0 I i:tt I 4i.1 I G5 I 83 I SS I 113 : 0 I 0 I 
Discards I ()I 0 I 0 I 0 I () : 0 I 0 I 0 I 0 I 0 I 0 : i 
Small-mesh Fisheries I 2 I .... , t ·.i i 5 : r 1 J I lf : lt l Ll I I I /J. I I I (t : 0 I 0 : 
Tat~al landin[j5 i 88 i 91 : S I 29 l 50 I 70 l 87 I 102 l 116 I () : 0 I 
Total catch l 88 I 91 l 5 I 28 l 50 I 70 I 87 : 102 l 116 i 0 : 0 l 
I Biomass 1 Jan of Year+1 
Total : :.1~18 l 4~:o l 555 : 52tt 1 lf9G 1 tt72 1 ~~GO 1 L}31 : 41ft l o : o : 
Bpardr. i ng i 70 l 79 I 163 : Ut:l l 12S I J..l 0 : 8? : BS l ?5 : 0 l 0 i 
Stock at start of and catch during 1991 Stock at start of and catch during 1992 
for F(1992) : FC1991) 
i Agel Stock No I H.Cons i Discards! By-catchl Total I I Agal Stock No I H.Cons i Discards[ By-catchl Total l l----1------------:---------:---------:---------:---------l 
J. I [~11000 : 1J.S4 I I I !.154 I I I 
n 1 171548 l 12205 I i L I I nnr I LL~ I 12430 I 
n t 126533 I 28324 I I 27G1 I :HOBS l J I I 
4 I 68348 I 32683 I I 2500 : 351H3 : i 
[ I 9971 I 4906 i I j?4 I S030 I ~ I I ~"·I I F I 8028 I 3400 I I 19 I 3420 I ) i I 
7 : :wH : 1118 : I I 1119 : I I 
D I 3118 : 1059 I I I 1059 : U I I I 
9 : ry&o 1 279 : I I 279 I ,,,,)I I I 
101 179 I 67 I I I Rry I I I J I I 
:---~:------------:---------:---------:---------l---------1 
i IM; I 397868 l 87303 I (.l I I I f)f)()t"l t ·.I<.UI I 90590 l 
:----l------------1---------:---------:---------l---------l 
I 1 I 211000 I 11~i4 : I I 1154 I I I I 
I 0 I 171709 l 12216 : I 226 : 12442 l I ~ I I 
I 3 : 129238 l 28930 : I 2820 : 31750 : I i 
I {! I 75662 : 36181 : I 2768 : 38948 I I r 1 i 
I r 1 24602 : 12104 I i 3~ I 12410 : I ~ I I 
i r 1 3679 : 1558 I I q I 1567 : I a 1 I ~ I 
I 7 : 3516 l 1233 ; I I 1r,rV\ 1 I I I [ .. JJ I 
I D I 1810 i 547 : I I 547 i I u i I I 
I 9 : 1603 I 598 I i I 598 : I I I 
I 10 l 448 I 1GB l I I 168 I I I 
l----:------------:---------1---------i-·-------l---------: 
l Wt: I 1tZ0397 l 88627 : 0 : %77 : 1 0230lt i 
1 40 
Table 14.1 Nominal catch (tonnes) of SAITHE in Sub-area VI, 
1980-1990, as officially reported to ICES. 
Country 1980 1981 1982 1983 1984 
Belgium 2 2 
Denmark - - 4 
Faroe Islands 4 3 5 
France 15,427 16,654 17,102 13,470 19,706 
Germany, Fed. Rep. 49 581 441 179 713 
Ireland 295 250 322 698 599 
Netherlands 91 - - 32 
Norway 62 25 19 55 66 
Spain - 120 243 330 882 
UK (England and Wales) 1,594 1,364 1,966 2,760 1,800 
UK (Isle of Man) 
UK (N. Ireland) 9 10 7 12 49 
UK (Scotland) 2,902 3,117 2,141 2,642 3,170 
Total 20,435 22,126 22,250 26,178 26,985 
Country 1985 1986 1987 1988 1989 1990 
Belgium 2 - 12 14 15 
Denmark - - 7 + 2 
Faroe Islands - - - 8 
France 19,120 26,521 24,581 24,656 17, 1061•2 n/a 
Germany, Fed. Rep. 838 2,345 1,486 1,584 1,116 539 1 
Ireland 670 660 704 544 n/a n/a 
Netherlands - - - n/a 22 n/a 
Norway 51 72 38 50 72 1 641 
Spain 624 824 533 857 n/a n/a 
UK (England and Wales) 1,349 1,259 1,708 1,193 555 1,027 
UK (Isle of Man) - - - - + n/a 
UK (N. Ireland) 15 21 26 13 21 53 
UK (Scotland) 3,118 3,697 3,442 3,925 2,851 3,035 
Total 25,787 35,399 32,537 32,844 
1Preliminary. 
2Includes Division Vb(EC). 
n/a = Not available. 
\ 1 41 
Table 14.2 11nnual Weight and Humbet'S of BAITHE Cilllght in VI betwt'Jen 1971 and l!jSO 
------.. ·-- ... ·---------·--------·-.------------------·--------------------------
Weight; ( 1000 t;onnes ) I Number ( millions ) I 
I '{aar : Total I H.Gon I Disc l By-cat: Total : H.Con : Disc I By-catl 
: -···---·-: ........ .,. __ : .............. : ·---...... ,_ .. : --·---·--: .............. : ---.. ·-·--: ---····--: --------: 
: 1S71 : 20 : 20 : 0 : 1\ I I! I 11 : 111 0 t 0 : 
: 18'?2 : 29 : 29 : 0 : 0 : 10 I v I 19 : 0 : 0 : 
: 1973 : 34 : 34 : (): 0 I 23 : 23 : 0 I 0 : 
: 1.9'i'1t : ~36 : :lG : 0 : 0 l i8 l 18 : f• I J I 0 ! • I 
: 1975 : 31 : 31 : 0 : 0 I 16 : 16 : (): 0 : 
: 19'i'G I {!!) I rt. 1 42 : (l I J I (): 20 I 20 I 0 : 0 : 
: 19'(7 : zrr : ')'l I 0 : 0 : l'J I t r, t 0 : 0 : .:.1 I v I lJ I 
: 181'8 : ~l.l l :ll : 0 : 0 : 15 : F' I ,) I 0 : (t I J i 
: 1979 : 22 : 22 : 0 : 0 I 7 I I I '7 I I I 0 : 0 : 
I 1H80 : I)!) I fJfj I 0 : 0 : 8 : Q I 0 : 0 I ,~/. I i. • .L. I ,_.I 
: 1981 : 24 : •){J. l £.1 I 0 : fi I V I 11 : 111 0 : 0 : 
: J.fJ82 : 24 : 211 : 0 I 0 : u: 111 0 : 0 : 
: 1983 I 29 I 29 : 0 : 0 : 141 lt\_ I J.l i 0 : 0 : 
: 198ft I 22 ~ '/';1 I 
"•"· I 0 : 0 I 1 r1 1 ,) I lr' I .. ) I 0 : 0 : 
: 1985 : .-,ry l Ll I 1')'7 j Ll I 0 : 0 : lb. I I I 14 : 0 I 0 : 
: 18B6 I 1t0 l itO l 0 : 0 : '/')I .<.v 1 2:l : 0 : 0 : 
: 1987 : 31 ~ 31 : 0 I • I 0 : 16 : 16 : 0 : 0 : 
: 1988 : 34 : 3ft : 0 : () I , I 19 : 19 : 0 : 0 I 
: 1989 : 26 : 26 I 0 : 0 : 18 : 18 : 0 : 0 : 
: 1990 l £:0 l 20 : 0 l 0 : P,l I I HI 0 : 0 : 
-.. ·----..... -----------· .. ----------------------------------·-·--------------· ... ----
Table 14.~ l)aJ.ues of Natural Mor·tality Rate and Proportion MatUt'fl at; afje 
l (lfJtl l t~at t1or: M(1t, I 
: ----- : --------:-------·: 
1 : 01200 : 0.000 l 
2 : 0. 200 : 0. 000 : 
3 : 0 . 200 : 0 . 000 : 
4 : 0 . 200 : 0 . 000 : 
5: 0.200: 1.000: 
6 t () • 200 l 1. 000 : 
? : 0. 200 : 1. 000 : 
8 I 0. 200 : 1. 000 : 
9 t 0. 200 l 1. 000 : 
.lO : 0.200 t 1.000 t 
1 42 
Table 14.4_ Total Int:ern.:itional Cai;ch (Jt Aue (1000's) of SAITHE in I)I between 19?1 and UJ90 
------------------~---------------------·--------------------------------------------------------~--------------
1 linel 19?1 1 wn 1 1~rn 1 13?ft 1 19'fG : 187C : HJTi : J.~ll'8 : J.~l79 : 1980 1 Age: 
:----:---------:---------:---------:---------l---------:---------:---------l---------1---------:---------l----: 
J. : 
"l i. I 
f) I 
,J I 
4 t 
r: 1 
._,I 
6 : 
'1 I I 1 
R I 
"· i 
~1 : 
10 l 
iiQt)! 
JUi.t 
1' f)OC I .. su-.J t 
4ft4lf I 
18311 
is")O!:I 
J.VU\J! 
1H)~il 
362: 
3001 
23H~ 
~ill 
36441 
79J.:3i 
38051 
220.91 
~t281 
3091 
1541 
~ll I 
1621 
2821 
b~rr:'71 1-.J ... •!I 
B!H41 
u'7£i'1i 
,, l ... jt 
188~:1 
Qf1i'\l 
uJJt 
li301 
3111 
1~i2: 
4541 
BOSl 
305&1 
r.·•lf\'71 
·.11,)11 
2~:53 ~ 
:::000 I 
6081 
(11)1)1 
... J.JJ..i 
8911 
ft89l 
8611 
L:~: l 
24651 
83151 
24581 
l r:q {! 1 \IJ.1l 
8601 
100?1 
70?/ 
18?1 
3401 
r;.r:1 
·.hJi 
i")l1'?Ct 
.L,i !WI 
H15tl. i 
27211 
1 'il8ft1 
lllSI 
m;s1 
5171 
5B31 
13621 
!C'/1 
J.•.J!I 
1 •~\1"\ii. I s...J tl 
1t57J.: 
26971 
167~11 
'7'1'71 
iJ l i 
['CC< I 
,)..Jd I 
38S: 
2901 
921t 
')()l 
·.i\JI 
40481 
itOB?l 
2334i 
12~)11 
6981 
28~Jl 
243: 
lGll 
13191 
tll 
3691 
1B28l 
1191il 
11511 
7081 
~i88l 
1561 
19U 
7561 
ftSl 1 l 
10051 2 I 
'1'11"\r1 n 1 
JJJJI J I 
942: 4 : 
6771 S I 
632: 6 : 
1tG(il ? I 
1941 H I 
!Hl fl l 
8161 10 : 
--~-----~--~-~~-~------~~-~--~----~--~~~~-----~~~-~---~-~--~----~~--~------~~------~----~-~-~--~--~----------~--
---------------------
---------------------
---------------------
---------------------
---------------------
------
I Agal 1981 I 1982 l 1983 l 1984 l 1985 l 1986 I 198? I 1SB8 I 1889 I 1990 I Agel 
l----:---------l---------l---------:---------l---------l---------:---------:---------:---------:---------l----1 
j I 
·' I 
q I 
/.. I 
r\ I 
J I 
4 
5 
t 
'1 I 
I i 
Q I 
U I 
8 l 
10 I 
11tB I 
24491 
~t911: 
1977 I 
S8BI 
itlO l 
3411 
i')r"If"ll 
i.LJi 
1531 
673: 
381 
13071 
4~t!JOI 
16411 
12it0 I 
5681 
3841 
2441 
1:H11 
4601 
{!') l 
Tl.l 
40261 
1f8?91 
2S24l 
B521 
?'7i:;! 
I { '" 
5131 
l r.l l W.l.l 
.tO?l 
5081 
111'11 oil 
29321 
!;ift8it I 
2403l 
8?81 
6811 
3001 
1391 
GGl 
1591 
{"I 
,J I 
22241 
4~182l 
29921 
.l4ti't: 
12221 
GOUt 
1861 
lOt:.: 
•")')~I 
I..l- .. 11 
l'il"\·-\ I L.,).J I 
7501 
E918l 
83801 
37Gttl 
13951 
10541 
4691 
HlSt 
31f51 
jl 
Li 
1874l 
2:Jlft I 
71561 
1!1531 
13691 
'(801 
454·1 
2Gll 
2171 
f\1'\l I...,:. I 
36041 
1"'11'"'•1 
·.i I A·,) I 
35211 
2G30l 
10511 
H9~:: 
6981 
3301 
3291 
')I) I 
i. • .i.i 
7461 
?2581 
56891 
1'\')i'~"•l i..<..J-1 l 
13991 
.-,"I[.' I 
Jl ,Jj 
2581 
1571 
1831 
s~n 1 1 
149tt l 2 I 
SGl?l 3 I 
~'7/i•ll ,i I 
vi ,JI ' 1 
11981 5 l 
'f89l G i 
5261 '? I 
2451 8 : 
.t::l3i 9 : 
1S91 10 I 
---~--~-------------------~---~·----~-----------~-----~--~---~---~-~-------------------~----------~-----------··-
Table 14.5 Total International Mean Weight at f1ge (Kg.) of SAITHE in VI between 1971 and 1980 
I Agei 19?1 I 1972 I 1973 l 1974 l lQ?r. l .,~. ..... ,\.,, i 1976 I jQ'1'1 I "'"'!! i 1878 l 1979 I 1980 l Agel 
l--~-:---------t---------l---------l---------l---------:---------l---------l---------:---------1---------:----l 
2 I 0 .Stl·O 
3 l 0.935 
4 I J..2tl·O 
5 l 1. 762 
G l 2.6~l? 
7 l 3.454 
B l rr .826 
9 I 5.196 
).()I 
1 Agel 
"'1 ()i'i,.} 
I ,/.,i, I 
1981 : 
0.507 
0.?64 
1.139 
1.815 
2.631 
2.!)98 
2.979 
5.018 
6.1i8 
8. J.66 
1982 I 
0.311 
O.G2J. 
1.102 
1 ,q·OO 
2.516 
3.080 
3.681t 
{L cvv·, 
I ,l,j .. j.j 
6.705 
s.1:m 
j Q(VJ ! 
,. .. .~\h.! i 
0.308 
0.!.190 
0.98? 
1.G22 
l.H3 
:;, !.134 
4.542 
r:i '0~38 
6.066 
p T)''IQ 
.J ' L~ I \I 
0.460 
o. ?:rr 
0.939 
1. t)()it 
2.575 
~l. if97 
4.?79 
5.58H 
c t?•/ Ut..JJ...~..o 
B.S4!1 
0.444 
0.681 
1.005 
1 f.l/i I) t I d .. 
2.732 
3,230 
4.174 
it,:i30 
5.785 
l1 .?39 
0.383 
0,5?7 
o. ?sq. 
1. ~~5~1 
2,20? 
:1.199 
4.253 
s .o:w 
5.829 
't' 711 
1984 l 1985 l 1986 : 1987 l 
0.412 
0 .~i02 
1.128 
1.6?6 
2.603 
3.828 
4.68'( 
5,2?8 
51978 
B.f?O 
1988 l 
0.513 
0. 'lOO 
1 1')'1" c.JLJ 
1,980 
2.{r05 
3.386 
4.508 
5.815 
6.96'7 
!1.:i3:i 
1988 : 
0.41'7 
0.650 
1.165 
1.!132 
2.651 
:l.!:i60 
4.560 
c rr•t 
,J • ..1-IJ. 
i.': CIJi• 
1...1 , .... u .. t 
9J)51 
1 I 
n 1 L I 
•I I 
,) I 
1t I 
C I 
.. .1 I 
6 : 
r} I 
i I 
8 I 
8 I 
10 l 
1990 I Agal 
1-----:---------l---------l---------l---------l---------:---------l---------l---------:---------l---------:----l 
l : 0. lf00 
2 : 0.6?6 
3 ~ 1.086 
(f l 1 I fi!i9 
5 I 2.963 
t) : {f. Ott? 
7 l 5.115 
H l 8.240 
a 1 7 ?'!'! 
.J \ I t4.~S... 
10 I D. 761 
0.~32 
0. ?17 
1,078 
1. Tl!i 
2.736 
3 .DttG 
C '1ti.O 
... t,J i\J 
6.202 
7.765 
iO.G80 
0.378 
0.665 
1.246 
1 or)tj tU.J.J 
3.074 
3.Gtr2 
5.036 
h ,.,( .. !: 
0. t.0-.1 
6.975 
10 .B80 
0.472 : 0.405 
0.723 I 0.?07 
1.109 I 1.056 
1.?8& : .urn 
2.663 ~ 2.613 
:1 a 503 l :] 't:~ij' 
4.714 : 4.316 
5.791 l G.002 
?.SOS I 7.3Y7 
lO.?Bl I 11.09? 
0.572 
0.746 
0.872 
l.a3s 
2,172 
i:.HSG 
3.614 
it.llt5 
5.505 
8.!582 
0.453 
O.HO? 
0.960 
1.183 
2.043 
3.24S 
4.725 
G .130 
7.73i 
1.2.082 
1 4 3 
0.55? 
O.H?S 
1.003 
l.:iOG 
1.683 
:1.210 
4.428 
S.GH) 
7.226 
10.193 
0.500 
0.?18 
0.885 
l.OSfJ 
1.510 
2. it4S 
4.175 
5.382 
6.528 
8 .3~12 
0.551 
0.?21f 
0.857 
1.17B 
1..?67 
2,502 
3.582 
5.420 
6.620 
8 Jt81 
j I 
J. I 
~"i I 
i. I 
')I 
... 1 i 
{!I 
I I 
I:; I 
"'·'I 
G I 
'7 ! 
i I 
(I I 
(J I 
9 : 
10 : 
Table 14.6 SAIHIE i.n Sub-area VI. Tuninu result;s. 
with cpue data from file SAI6ZEF .OAT 
DISAGGREGATED Qs 
LOG TRAHSFORMATION 
NO explanatory vadate <Mean used) 
Fleet 1 SCOTRL has terminal q estimated as the mean 
Fleet 2 BCOSEI haG terminal q estimated a5 the mean 
Fleet 3 SCOLTR has terminal q estimated as the mean 
FlefJt 4 SGONTR has terminal q estimated as the mean 
Fleet 5 FRAtlLL has terminal q estimated as the mean 
FLEETS COMBINED BY ** VtrRIANCE ** 
Terminal Fs estimated using shrunk Laurec/Shepherd 
Regte56 ion weights 
0 .020 .116 .284 .482 .6?0 .820 .921 .fl?G .~J87 J..OOO Oldest age F : l.OOO*average of 5 younger ageu. Fleets combined by variance of predictions 
Fishing mortali ties 
Age 2 
Pred. SE(q) Pat'tial Raised 
Fleet q F F 
-··--·---....-............ _..__ ....... .............. ,_ _., .......... -... 
--·-----
-15.120 1.052 .002 .348 
'i 
1.. ··H1.7t~O .800 .002 .125 
3 ··16.440 .753 .014 .064 
t} 
··J.H .320 .BS3 • ()Oft I J.Ol 
r:: 
-15.270 .606 0"') .058 ,} 1 Jl.) 
Fbar BIGMAO.nt.) 8IGt1A(ext.) 
0.085 0.34? 0.27? 
BIGt11i(overall) Variance ratio 
0.347 0.638 
Age 4 
Pred. SECg) Partial Raised 
Fleet q F F 
-------- -------- ------ ------- ------~J. 1t.BOO 1.311 .oo:1 .OS? 
•j 
-18.620 .931 .002 .463 L 
') 
·J -15.B90 .G.l 1t .025 .261 
4 -19.680 .889 .001 .286 
5 -12. :l60 .319 .587 .8~10 
Fbar- SIGMA<int.) SIGMfr(ext.) 
O.G~A 0 ?I:{J. lt..\11 0.329 
SIGMACoverall) Variance ratio 
0 .:l28 1.681 
Age 6 
Pt'ed. SE(q) Partial Raised 
Fleet q F 
2 
3 
ft 
5 
Fbar· 
0.595 
flge B 
-14.760 1.178 .003 .047 
No data for thi:> fleet at thio age 
-16.630 .353 .012 .416 
No data for thhi fleet at thi(i age 
-12.510 .115 .513 .647 
BIGMA<int.) 81Gt1A(ext.) 
0.108 0.131 
BIGMMoverall) l.Jari11nce ratio 
0.181 3.081 
Pred. SECq) Partial Raised 
Fleet q F F 
No data for this fleet at this age 
~lo dat;a foY' this fleet at this agfl 
3 No data for this fleet at this age 
!} No data foY' thi1i fleet at this agc1 
5 -12.550 .286 .482 .577 
Fbar· SIGMri<J.nt.) SIGMii(ext.) 
0.601 0.286 0.000 
BIGNA<ovet'alD t)arianc;e ratio 
0.286 0.000 
HUt1MARY STATISTICS 
Age 3 
Pred. SE(ti) Partial Raised 
Fleet q F F 
-··-·- ............. --·----·--· 
l -14.240 .852 .004 .128 
2 ··1!1 .:l20 ,3'[3 .OO:l .328 
" J -15.500 .313 .037 .317 
ft 
·-lH.SOO 1.223 .001t 2.0?3 
5 -13.030 .308 .:W6 .436 
Fbat' SIGMtreinl;.) SIGMACext.) 
0,365 0.183 0.186 
SIGMA(overall) Variance riitio 
0.186 1 ,03? 
Age 5 
Pred. SE(q) Partial Raised 
Fleet q F F 
-------- ---------
1 -1() • .lGO 1.526 .002 .on 
2 -17.080 .939 .001 .289 
~· ·.J -1G.370 .%9 .015 .320 
4 No data for this fleet at this age 
5 -1V130 .258 .505 .6?0 
Fbar SIGMA<i nt.) SIGMACext.) 
0 .5S7 0.218 0 .:ll:l 
SIGMACoveralD Variance ratio 
0.313 2.0!)4 
Age 7 
Pt'ed. SE\q) Pat'tial Raised 
Fleet q F F 
1 
2 
it 
5 
Fbar 
0.520 
No data for this fleet at this age 
No data for this flfJet at this age 
-16.750 .523 .011 .220 
Ho data for thi5 flflfJl; al; thi5 age 
-12.540 .283 .439 .609 
SIGMf.r<int.) SIGMI;Cext.) 
0.249 0.426 
BIGMfl(overalD t)adance r-atio 
0.426 2.935 
1 4 4 
Table 14.7 Total Int;ernaUonal Fishing Mot'talit~' Rc1te at Age of' .SA1THE .\n VI bHhJeen 1!-l?l and 1~190 
l Af)e l 13? 1 l 1872 : 1973 : i~l'74 : 1975 : 197E l 19?? l l!fi8 i 19?9 i 1980 t fige i 
: ---·· i -----····--: ---·----·--1-···-----···-·: --·---·--·--: _________ .. _: -----·--·---: ·--·------··-: -·- .. ·-··---·--: -·-··-·----·-: --·----·-·-·-:-·--·-: 
J.: 
2 I 
li I 
.J I 
6. I 
' I 
5 I 
6 I 
'7 I 
I I 
p I 
'-'I 
9 : 
: .to 1 
0.014 l 
0.089 : 
0.322 : 
0.3GS i 
0.255 l 
0.280 I 
0.467 : 
0.3:l8 : 
0.338 : 
0.002 I 
0.154 : 
o.~<ll 1 
0.3?2 I 
0.262 : 
0.130 : 
0 .10? : 
0.141 : 
0.202 I 
0,202 ( 
0.010 : 0.027 : 
0 '307 : 0 .lit 1 l 
0. 488 l 0, 4Blf t 
0.500 : 0.303 : 
0.318 : O.lr08 : 
0.149 : 0.160 : 
0.1B7 : 0.2lf? : 
0.150 l 0. 725 : 
0. 2lH l 0. :lED I 
0.261 : 0.369 l 
0.001 : 
O ..t08 I 
O.t.f'iG : 
0.394 : 
0.£:76 : 
0.308 : 
() ,lf31 : 
0.301 : 
0 I ~jft2 I 
0.342 l 
() .002 : 
0.163 : 
O.G14 I 
0.388 I 
0.582 I 
0.399 : 
0 '411 : 
0.412 : 
0.434 : 
0.434 : 
0.010 : 
O .. l02 : 
t),f{-:39 I 
01420 : 
O.£f39 l 
0.476 I 
0 'Jl:rJ \ I ~J ... J I I 
0.450 : 
0 ,1t29 l 
0.429 : 
0.002 : 
0,35f.; : 
0 .5G4 : 
0.421 : 
0.365 : 
0.329 : 
0.31t6 : 
f) •1t:i'• I \I,L..,.H.) I 
0.:345 : 
0,345 : 
0.000 I 
O.OG7 I 
0 .2'i"O I 
0.317 : 
0 .37~l I 
0.350 : 
0.290 I 
0.317 I 
o.:i32 1 
0,332 : 
() .002 : 1 : 
0.061 I 2 I 
0 ,3lt1 : ~) : 
0. 21? : 4 i 
0. 28~1 : s : 
0.3?1 : 6 I 
O.ft13 I 7 l 
0.244 I 8 I 
0.311 I 9 : 
0.311 I 10 : 
:Age! 188i I 1:182 : 1983 I 18B4 l 1885 i lfJ8G : 198? l 1!188 : 1~lBS l 1990 l ligel 
I----:---------- I---------:---------:------·---:---------:--------- I---------:----·---·--:---------:----·----- i ----I 
J.: 
•'1 I 
L \ 
') \ 
·J I 
4 I 
t' i 
.J I 
li~ I ~ I 
'( I 
0 I 
\i I 
9 : 
10 : 
0.005 : 
O.li2 : 
0.:352 i 
0.348 : 
O.i:Ott 1 
0.237 I 
0.3S1 : 
0.353 : 
0.311 : 
0.311 I 
0 .00). : 
0.061 : 
0.307 : 
0.244 ; 
0.384 : 
0.31D I 
0.502 : 
0.457 : 
0 .3f30 I 
0.380 i 
0.001 : 
0.147 : 
o.:ntt : 
0.296 I 
0.193 I 
0.441 : 
0.511 I 
0.408 : 
0.3?0 : 
0.370 : 
0.004 : 
0.103 : () .:ws : 
0.272 I 
O.Uil: l 
0.232 : 
0.305 : 
0.251 : 
0 '){!.f) I t.C..I-.J I 
0 .21t3 : 
0.000 : 
0.071 : 
0 .£:5~'t I 
0.271 : 
0.26:1 : 
0.321' I 
0.335 : 
0.315 : 
0.302 : 
0.302 : 
O.OOD l 
0.046 I 
0 ':••jJ:: I ... J&...•.l I 
0.886 I 
0 .Sit? : 
0.434 : 
0.521 I 
0.469 : 
0.591 : 
0.591 : 
0.000 : 
0.088 : 
0, Ei4 I 
0.659 : 
0 ,[)25 : 
0.519 : 
0. 1tG3 l 
0.44G : 
0.~122 : 
0.522 : 
0.001 : 
fl 1 h.-, I 
VtJ.VJ l 
0. 1HE : 
0.505 : 
() '~i 1t~l I 
0.603 I 
0.7?~'1: 
1.013 I 
O.fl8B : 
0.688 t 
Table 14.8 Stock Numbers at Age (1000's) of SAITHE in VI between 1371 and 1990 
I Age/ 19'?1 I IQ'71) I .,L._IIL t 1973 I 1974 t 1975 I 1978 I 1977 I 1978 I 
0,001 t 
0.033 I 
0.567 : 
0.8'14 l 
0. '71G : 
0.632 I 
0. 1Wll 
U- r.••u. I ,o,J 1 , 
0.661 : 
0.661 : 
1879 I 
.. : 1 ~ 
0.085 I 2 : 
0 .36S t 3 i 
0.654 I 4 : 
0.557 : 5 : 
0.595 I G : 
0.520 i ? : 
0.601 l 8 1 
0.585 : 8 : 
0.585 : 10 : 
1980 I Age I 
I-····-·: ... --·---· .. -- ... : .. , _______ .. , ... :--.. ·-·-··---· I ....................... 1 -·--·------·: .......... ,. __ .. __ 1 --··-·--·-····: -·---····--··: -"·--·-·--...... : ... ·-···---.. -- 1 --.. ·-: 
1 : 
r; I 
i.. I 
3 I 
4 I 
r. ! 
..J I 
G I 
'I I 
I I 
0 I 
~j I 
g : 
10 I 
3426B~ 
306?1: 
H940,1 
lr1'?t)'")l 
J.ll£ 11 
678?1 
S2B9t 
20901 
1062 I 
11471 
9101 
33282: 
280561 
247661 
l:Ft3HI 
10521: 
3858: 
33541 
12931 
5l}5f 
~l72: 
31661: 
272031 
19687 I 
1.31801 
758Gt 
6G2?: 
il?'?i!.l 
Lt iJI 
2lt6HI 
9201 
21?4l 
331741 
256[)91 
163791 
989bl 
6542: 
~-S/:0 l 
46751 
1883! 
1'!401 
30G2l 
?ti?ryQI 
L.tl! .... •l 
2G43:ll 
1o,n::•;l \.Ji.,,J..._I! 
826!11 
59871 
35Gl: 
31531 
t:s:iol 
7471 
12901 
17159: 
20266: 
194191 
92851 
45641 
37201 
21431 
H!7BI 
1812 I 
lt2361 
18264: 
llt01Si 
11W921 
HGO'i': 
51591 
2131 I 
20441 
11631 
910: 
288:ll 
20251: 
148121 
103631 
·wm: 
4628! 
2721tl 
10851 
ll?U 
6071 
~·96ttt 
22946: 
J.65ft6: 
84921 
1t827l 
39961 
26301 
16051 
6~~81 
7411 
293HI 
311851 1 : 
18??91 2 : 
1261"21 3 I 
5308: lt : 
2879: 5 I 
22:J9t G : 
15171 7 I 
9831 B I 
3751 9 I 
3356 I 10 : 
l Age: 1981 : 1882 I 198:3 I 1381t I 1985 l 1986 : 198? : 1988 I 1989 : 1990 I Age I 
:-···--l-·-··-·-.... ·-·-l··---··---.--1-.. -·-··"·--.. -.. :·--··--·---·-l--·--...... _.,_l ___________ , ___ l .... -.. -..... __ .. _: ----· .. ···--· .. ·1·- .. --.. ··-·--·-1 .. ·--··---.. ·-1 , __ ,_: 
1 : 
2 ~ 
3 : 
4 : 
5 : 
C I 
I,J I 
7 : 
8 : 
9 I 
10 : 
300851 
;.:~;trn;: 
144681 
?:i80i 
34981 
J.7lt8l 
12661 
H'~''' ~ •••• 1 
631! 
2766: 
396251 
244~i8 I 
186481 
or,qa! (),)J I I 
it266l 
tHV•tr\ 
i.\J..h)i 
10631 
730: 
473t 
15971 
404051 43972 I 22523 I 
32~'tOH I 33043 I 3S8G~i I 
18878: 229061 244101 
1.1234 1 .u on: .t:l8251 
5346l 6838: 6904 I 
2:lHOI 36101 it810t 
14011 1254 I 23431 
52? I 68B 1 ?57: 
3781 2871 4381 
1802: 810 I 9:391 
30200i 
18if36: 
273601 
155041 
8628: 
!i.':Ob,tl 
l'>li.JI 
28391 
ltV7\ I ,J Ill 
452: 
8't6: 
1 4 5 
321941 
2ft515: 
14417: 
16185: 
52331 
3'1001 
230Gl 
1381: 
7031 
SB~j: 
311051 24727: 
~zs:i51': t:s4rn 
18381 I 18333: 
8720: 992itl 
6857: ft804 1 
2S:H;} 32S9 f 
180it I 1136: 
1189l 6811 
7241 353: 
7221 ltJ.itt 
.l 1 : 
202251 2 : 
20161: 3 I 
8l114l 4 : 
3067: 5 : 
1B22~ 6 : 
14181 7 i 
[{V)t 0 1 ~.J..J\/1 1.) I 
327: 3 : 
:m 1 10 : 
T.able 14.9 t'!ean FJ.iihing NortaJ.ity, 8iomass and Rf)Gtuitment; of' St1ITHE in VI bt~hteen 1971 and 1~190 
----------------------------------------------------------------
Mean Fishing Mortality I Bioma;'i5 I Rect'uit:s I 
Ages I Ages I 1000 tonnes I Rge 1 i I I 
3 to G l 1 to J.i 
l Year l H.Con l Disc l By-cat I Total I Sp St lY.C.lMillianl 
l------:--------:--------:--------:-------1-------:----:-------: 
l 1971 : 0.258 : 0.000 l 0.000 : lOS l 51 : 70 : 3L} : 
: 1972 l 0 .28~) : 0.000 : 0.000 l lS6 l 65 l 71. l IV'1 I . .JJ I 
: 1973 : 0.364 : 0.000 l 0.000 : 152 : 86 : 72 : 32 : 
: l(j?i(. : 0.33H : 0.000 : 0.000 : p::r~ 1 o.JA, I 9t.f I ?3 l 33 I 
: 1975 : 0.383 : 0.000 l 0.000 : 136 : 76 l 74 : ')C I 4.W I 
: J}l'IC : 0 . 1~90 : 0.000 l 0.000 l 139 : pr: I 'JC I hi I I•,J I PI I I 
: 1977 l 0.443 l 0.000 I 0.000 : QO I 1.JU t 60 l ?6 : 10 I H.l I 
l 1~1?H l 0 .tf20 : () .000 : 0.000 : J.lS l ?n : n : 20 : 
l 1979 l 0.329 : 0.000 : 0.000 I 106 : 62 i 78 : l"JI1 I i . ..i I 
l 1980 : 0.307 : 0.000 : 0.000 : 113 l G:l I ?S I ~i 1 : 
I 1981 l 0.300 t 0.000 I 0.000 I l.t8 I 61 I 80 I 30 : 
I El82 l 0.311 l 0.000 l 0.00() : 121 : 52 I Bl I ttO I 
I 1983 I 0.316 I 0.000 I 0.000 I 139 I 58 l 82 : ltf) l 
I 198't I 0.240 : 0.000 I 0.000 : .l.!J·l I f:t) I Qt) I ·.Ji. I \hi I 4tf : 
l 1985 I {\ '!70 I ·· . .I,J..i .. J i 0.000 I 0.000 I llLC I \\,.I I 62 : 84 l 23 : 
I l~i86 I 0.!.)?3 I 0.000 I 0.000 I 136 I C"l I ()C I •./I I\/,/ I 30 : 
I 1987 l 0.474 l 0.000 l 0.000 l 117 l 55 : 86 l 1'J I .,.s.., I 
I J.9B8 I O.Sl? I 0.000 : 0.00() l ll:J l l:·? l 8? l 31 I 
I 1989 I 0.722 I 0.000 I 0.000 I Q"l ! 1..11 I 28 l 88 : 25 : 
I Ei~iO I 0 ,5it2 I 0.000 I 0.000 : ar· l L I 2tt I 89 I 29 : 
:--------------------------------------------------------------1 
l Arit-mean recruits at age 1 fot period 1971 to 1990 l :w l 
l Geom-mean recn1its at age 1 for period 1971 to 1880 l ')Q ! i....-.J i 
--~~---~-------~---~---~---·--~-----------------~-~--·---~---~----
146 
Table 14.10 Input f'm' catch predicl;ion of BAITHE in VI 
i.:390 V.:J.lues used in Predid:ion 
Stock and Fishing Mortality F at age , Nean ~it. and Propn, Retained by Consumption Fishery 
: ··-········· .. ·······-----"·--·--·--·-·-.. ·-··""•-··· .. ·-·········"''-'"'''"'"--·----·--······"·"·-····-·--········--·-: 
Scaled mean F l Nean Vdlues for period 1986 to 1990 
i Flge i Stock 
tlumber 
fi~lhing t1ortality l~WG to J.890 l 11ean Weight; (Kg.) I Prop. I 
l H.Con. i Disc l Ind l H.Con. i Disc i Ind l H.Gon. l Disc l Ind l Stock l Ret. l 
: ...... -... i ........ --·-·--- ... l .......... _______ l -......... -... ·-1······----- I··-··-··--·· i ................. _ l .. -··---····I .................... i ................... i ............. _ .. i ··-·--·-··-·· l -··--·--- l 
' I 29000 : 0.003 : I : 0.002 : I I 0.547 : I I 0. 54 7 : 1. 000 l 1 I I 1 I 1 1 
!) \ 20225 : 0 .OHS i 1 I 0.080 I I I O.G9ll i I I 0. G94 l 1 . 000 I <.I I I I I i I 
!) I 20161 i 0.365 : I I 0.358 I 1 I 0.915 : I I 0.915 l 1.000 l ,J I 1 I 1 1 I 
it: 85i4 : 0 .65ft l I I 0.?05 : I I 1.220 : 1 I 1.220 : 1.000 : I I I I I I 
5 f 3067 : 0.557 : I 1 0,573 ; I : 1.835 : I I 1.835 l 1.000 l I 1 I i I 
G : 1922 : 0 .S~JS l 1 1 O.S3tt I I I 2.860 : I I 2. B60 I 1. 000 I I I I I I I 
7 : H19 l 0.520 : l : 0.523 : 1 I 4.107 : I I 4 .1 07 I 1. 000 I I I I I 
\.t I 59~) : 0.601 : I I 0.587 : I I 5.340 : I I 5.31;\0 : 1.000 : \I I I I I I I I 
9 l i"\iF'? t 0.585 : 1 1 0.584 l I t 6.71t2 : I I 6 • 7 4 2 : 1. 000 l JLI 1 I I i I I I 
J.O i :J91 t 0 .58[) t i I 0 .581t : l I 8.5413 : I I S.5ll8 i 1.000 I I I I I I 
I !1ean F I iige 3 to S iAge i li Age :l to G lAge 1 11 i i 
l Unsealed i il C:lt·1 l 0.000 I 0.566 I 0.000 : '-''>..2\i. 1 
: Healed I I 0.542 : 0.000 : I i 
l~ecndtis at; age 1. in 1991 :: 28fi5G 
Recruits at age 1 in 1992 = 28656 
Recruitii at age 1 in 189:l = £:8656 
Rect't.lits at age 1 in 1994 = 28656 
!1 .:Jt a!)e and proprtion mah;re t1t age ar·e as shown in Table 14.3 
t1ean F fot' ages 3 to 6 in 1990 for human consumption landings + discards = 0. 542 . 
Human consumption t discard F··at-·age values in pt'ediction are mean value;i for t;h~,'l period 18HS to 1990 
t'escaled to produce a mean value of F for ages 3 to 6 equal to that for 1990 
Mean F for ages 1 to 1 in 1H90 f'or 5mal hn~.~~ih f'iiihet"ies :~ 0, 000 , 
Industdal fishet'Y F-at··age in the prediction are averages for· the pedod 1986 to 1990 . 
t'ef5Galed to produce a mean value of F for ages 1 to 1 equal to that t'ot 1390 
Values of H in 1990 from VPA have been overwd tten 
fot' t;he f'olJ.owing awls 
Age 1 
l1alues of F for- the5e ages in 1~190 fr·om VPA have been overwd tt;en 
with scaled mean values used for pt'edictions fat' 1991 onwat'ds 
1 4 7 
Table 14.11 Pf'edicted Catches and Biomasses ( 1000 15 of tonnes) of St1ITHE i.n ~~I 1881 to 1992 
Year 
11990 11991 I 1992 
----------------------------l-----l-----l-----:-----1-----l-----l-----:-----l-----:-----:-----l 
I Biomass 1 Jan of Yeat 
Tottll I B2 l 81 I 81 I 8 .t I H 1 I B 1 I B l I H 1 I B 1 I H 1 I H 1 I 
8ptH4ning f 24 : 21 f 22 : 22 : 22 : 22 f 22 : 22 : 22 : 22 : 22 : 
I Mean F Ages 
I Human Cons. 
I Small-mash 
3 to 6 10.54 10.54 10.00 10.11 10.22 10.33 10.43 10.54 10.65 10.00 10.00 I 
1 to 1 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 I 
!Mean F<Year)/Mean FC1990) I I I I I I I I I I FO.ll Fmaxl i I I I I I I 
Human Consumption 11.00 11.00 10.00 10.20 10.40 10.60 10.80 11.00 11.20 10.00 10.00 : 
I 
I Catch ~!eight 
Human Consumption I 20 l 20 l 0 l 5 I 9 l 13 I 1G l 19 l 22 l 0 I Q l 
DI;icard;; I 0 I 0 I 0 I 0 I 0 I 0 : 0 I 0 I 0 : 0 : 0 I I • I 
Small-mesh fisheries I 0 I 0 : 0 : 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 
Total landi.ngs I 20 I 20 I 0 I 5 I 9 : 13 I 16 I 19 I 22 I 0 I 0 i 
Total catch I 20 I 20 I 0 l 5 I 8 l 13 I 16 I 19 l 22 l i) : 0 : 
I I I I I I I I I I I I I I I I I I I I I I I I 
l Biomass 1 Jan of Year+! 
Total I 81 I 81 I 105 I ~i9 l 9~· I B8 l 85 l Bl I ?8 l 0 I 0 I 
Spawning I 21 l 22 I 37 l 33 I 29 l 26 l 23 l 20 I 18 l 0 I 0 I 
Stock at star·t of and catch during 1991 Stock at start of and catch during 1992 
far FC1992) : FC1991> 
I Agel Stack No i H.Cons l Discards! By-catch! Total I I {(g13l Stock ~~o i ILConii l Discard5 i By-·catchl Toh-d i 
l----:------------l---------:---------l---------:---------1 l----l------------1---------l---------l---------l---------l 
1 I 28656 I s··=· I I I 63 : I 1 I 28656 I G3 I I I G:l l ·J I I I I I I 
2 : 23683 I 1643 : I I 1643 : i •i I 23405 I 1624 I I I 162l} : i I I L I I I 
,.., I 15211 I 41'i14 I I I 4n4 1 I 1"\ I 1·mos 1 49Ut I I I lt9.\Lt I . ) I I I I .,j ( I I 
{1 I 11463 I 5319 I ! ! 5319 l ! 4 I 8708 l 4039 l I ! 4039 l I I I I I I i 
5 I :]6~:6 I lft4 7 : I I H11'l l I !"I 48:lEi I WSO I I i lS[ji) l . I I I I .J I I i 
6 I 1439 : 544 : i I 544 : ! 6 ! 1674 : ~1"\•i I I I 6').1) ! I! I I I I uJJ 1 I I ... hJ i 
'1 ! 868 I 323 I ( I l"')r,r\ t I 7 : 6Dl I 2S7 I I I "r·1 1 I I I I ,).(.J I I I I i.:JI I 
8 I 690 I 281 : I I 281 I I 8 I 421 I .l'll l ! I 171 I i i I I I 
9 I 26'( I 108 I I I 108 : I 9 I 31ft I jl\'7 I I I J. r\•1 1 . I I I I • i.i I I I 1.1 I 
l 10 I 149 : ~1\ I I I 60 I : 10 : 190 : '7'1 l I I 77 : \J\.1 i i i 11 ! I i 
l----l------------:---------1---------l---------l---------l l----l------------1---------l---------l---------l---------: 
I Wt l 81258 l 19828 l 0 I 0 l 19826 I l i~t I 8!241 I 19355 : 0 : 0 l 19355 I 
1 48 
Table 15.1 Nominal catch (tonnes) of SAITHE in Sub-area VII, 
1980-1990, as officially reported to ICES. 
Country 
Belgium 
Denmark 
France 
Germany, Fed. Rep. 
Ireland 
Netherlands 
Norway 
Spain 
UK (England and Wales) 
UK (Isle of Man) 
UK (N. Ireland) 
UK (Scotland) 
Total 
Country 
-
Belgium 
Denmark 
France 
Germany, Fed. Rep. 
Ireland 
Netherlands 
Norway 
Spain 
UK (England and Wales) 
UK (Isle of Man) 
UK (N. Ireland) 
UK (Scotland) 
Total 
1Preliminary. 
2Includes Sub-area VIII. 
n/a = Not available. 
1980 
19 
6 
2,317 
46 
2,220 
84 
109 
19 
301 
56 
5,177 
1985 
31 
-
6,101 
-
2,177 
-
3 
118 
722 
9 
665 
477 
10,303 
1981 
12 
4,563 
2,197 
100 
266 
236 
36 
577 
94 
8,081 
1986 
25 
-
8,256 
-
1,739 
-
40 
-
648 
6 
635 
488 
11,837 
149 
1982 
13 
4,061 
2,367 
22 
179 
526 
34 
872 
119 
8,193 
1987 
20 
-
6,210 
-
1,624 
-
2 
-
375 
3 
571 
1,064 
9,869 
1983 
6 
4,760 
11 
2,383 
7 
3 
70 
235 
16 
668 
138 
8,297 
1988 
23 
+ 
6,185 
124 
1,400 
n/a 
1 
-
766 
4 
491 
142 
9,136 
1984 
10 
3,697 
5 
2,374 
+ 
118 
974 
27 
411 
140 
7,756 
1989 
15 
8' 2782 
30 
n/a 
-
161 
nja 
699 
2 
524 
66 
1990 
9 
n/a 
n/a 
n/a 
-
241 
n/a 
494 
3 
551 
1,008 
F:i0Jre 2.3.1 Plots of survey indices against VPA recruitment at age 1. 
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Figure 2.3.1 cont'd. 
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Figure 2.3.3 Plots of survey indices against VPA recruitment at age 1. 
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Figure 2.3.4 Plots of survey indices against VPA recruitment at age 1. 
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F:J.wre 2. 3. 5 Plots of survey indices against VPA recruitment at age 1 . 
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Figure 2.3.5 cont'd. 
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Fi§Jre 2.3.6 Plots of survey indices against VPA recruitment at age 1. 
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Figure 2.4.1a 
Hours Fished by Scottish Gears in the North Sea 1965-90 
600000 
450000 
300000 
150000 
0 
Effort (hours fished) 
\ /\ 
\ / \ 
\ ./ \ 
\.- \ 
1965 
\ 
\ 
\ 
1970 
"' ................ / \ 
../ \ 
\ 
........ 
.......... 
........ 
.......... 
1975 
---
, - ... 
Year 
/--
/ ' ~--1 ,,.,,,'~-
/ ,.''-; ........ 
,, I ,' '-
...._ ............ '. // ,' \ 
.. ~'-.---/ : \ 
I '. ,' \ 
I 
' I 
'I 
-- -- ........ 
\ 
1980 1985 1990 
-Trawl 
Seine 
Light Trawl 
-Pair Trawl 
()\ 
N 
Figure 2.4.lb 
800000 Effort (hours fished) 
600000 
400000 
200000 
--, 
---- ' -
......... 
0 
1965 1970 
Hours Fished by Other Gears in the North Sea 1965-90 
........ 
'---- ...................... -- ........... 
........... ___ _ 
....... - ... ---~-- ...... _ 
1975 1980 
Year 
-
-
........ 
........ 
1985 
.....__ __ __ 
1990 
- ENGTRL 
ENGSEI 
FRA LTR 
- NORTRL 
-- NOR LTR 
0\ 
w 
Figure 2.4.1c 
Fishing Effort in Division VIa 
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Fig. 2.4.2 Exploitation patterns derived fmn Laurec-Shepherd tuning CODIV with and witmut shrinkage to the mean. 
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Fig.2.4.3 Exploitation patterns derived fmn Laurec-Shepherd tuning CODVIA with and witmut shrinkage to the mean. 
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Fig. 2.4 .4 Exploitation patterns derived fmn I..aurec-Shepherd tuning 
HADIV with and witmut shrinkage to the mean. 
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Fig. 2. 4. 5 Exploitation patterns derived fmn I..aurec-Shepherd tuning 
HADVIA with and witmut shrinkage to the mean. 
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Fig, 2, 4. 6 Exploitation patterns derived frun laurec-Shepherd tuning 
WHIIV with and witmut shrinkage to the mean. 
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APPENDIX 1 
DRAFT ACFM REPORT AND QUALITY CONTROL DIAGRAMS 
3.5 Overview of the Roundfish Fisheries in Sub-areas IV and VI 
All the stocks in Sub-areas IV and VI assessed by the Roundfish Working Group show significant declines 
in recent years except perhaps for North Sea whiting. Although much of the decline is attributable to lower 
levels of recruitment in the past decade, the decline is frequently associated with increasing levels of fishing 
mortality. For many stocks the present levels of spawning stocks are the lowest observed since the 1970s, 
and it is possible that recruitment is suffering from these low levels. Despite the recent tendency to set 
T ACs at levels corresponding to lower than status quo fishing mortality, there is very little evidence as yet 
that exploitation rates are decreasing. This is partly because enforcement of TACs may lead simply to 
discarding or misreporting but it is al~o due to a tendency for assessments to overpredict catches in the short 
term. This seems to have happened again in last year's assessments. This means that even had TACs been 
successfully applied, the reduction in fishing mortality would have been less than desired. 
ACFM recognised these problems at its November 1990 meeting and sought to reduce fishing effort directly 
by 30% in 1991. Initially it was proposed by managers that this could be achieved by requiring vessels to 
remain in port for a continuous period of 10 days each month. However, this proposal did not take into 
account the fact that many vessels would be in port anyway for a number of days, perhaps five out of the 
10. In the end the regulation agreed was that vessels with a track record of catching significant quantities 
of cod and haddock should remain in port for 8 days per month. Given the fact that vessels would be in port 
anyway for perhaps five of these, and that by lengthening trips, turn around times could be concatenated 
within the 8 day period, it seems very unlikely that the 8 day rule would have any detectable effect on 
fishing effort. Furthermore, a number of countries successfully argued that the rule should not apply to them. 
In the UK, vessels could choose between the 8 day rule or using a 11 Omm cod end net as an alternative. 
Many vessels took up the larger mesh option. Although the mesh size could be considered an alternative to 
effort reduction, the difficulties of enforcing mesh size regulations mean that the measure was probably 
ineffective. It is known, for example, that some vessels using the 110mm mesh option were prosecuted for 
landing undersized whiting. It is also worth noting that the mesh size option does the wrong thing in 
conservation terms in the short term given the present stock circumstances because it allows a larger 
escapement of whiting (a stock in a better state in the North Sea) while having an almost negligible effect 
on protecting the spawning stock of cod which is at a particularly low level. Thus although mesh size 
increases are desirable, they should not be considered an alternative to effort reduction as a short-term 
measure. 
The difficulties of enforcing the effort reduction measure should not be seen as reasons for abandoning the 
approach. On the contrary, it remains highly desirable that effort is reduced directly as soon as possible. 
Future attempts to reduce effort should be designed to overcome the difficulties of the implementation 
experienced in 1991. 
Saithe is recognised to be a rather separate fishery from the mixed cod, haddock and whiting fishery. 
Measures to protect saithe need not be the same as those for the mixed round fish fishery. However, the 
saithe stocks also appear to be in decline and careful consideration needs to be given to their management. 
Although the Sub-area VI and North Sea stocks are assessed separately, and are subject to separate TACs, 
the management of these two stocks should not be considered in isolation. The saithe fishery is prosecuted 
along the Northern shelf edge on both sides of the 4 degree line which is a fairly arbitrary division. 
Management measures for the two stocks should, therefore, be compatible. 
213 
3.5.2 Cod in Sub-area IV (North Sea) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC <215 <259 <130 125-200 148 124 113 -4 
Agreed TAC 215 250 170 175 160 124 105 100 
Official landing~ 197 187 157 167 142 113 NIA 
Unallocated landings 8 6 6 8 - 6 
Catch as used by WG 205 193 163 175 150 116 104 - 341 104 211 
Sp. stock biomass 116 107 96 86 79 73 66 641 263 66 165 
Recruitment (age 1) 533 108 569 244 142 316 140 2161 847 108 381 
Mean F(2-8 , u) 0.85 0.82 0.88 0.89 0.88 0.98 0.75 - 0.90 0.47 0.72 
1Predicted or assumed. 20ver period 1963-1990. 3Not including some cod caught as industrial by-catch. 430% reduction in 
fishing effort. Weights in '000 t, recruitment in millions. 
Catches: Landings in 1990 were the lowest since 1963 and have fallen sharply since 1981 (Figure 4.1). 
Data and assessment: Analytical assessment of catch-at-age data, using CPUE and reserach vessel data. Discard 
data only available for Scottish fleets, and not used in assessment. 
Fishing mortality: Has increased more or less continuously, since the start of the data series in 1963. 
Recruitment: The 1985 year class was the last one above average. The 1988 year class is of average abundance; 
the 1989 and 1990 year classes are well below average. 
State of stock: Spawning stock biomass has declined since 1970 and is estimated to have reached a record low 
level of 64,000 t at the end of 1990. 
Forecast for 1992: 
Assuming F(91) = 0.78, Basis: F(90), Catch(91) = 100, Landings (91) =100. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A 0.6F(90) 0.47 66 73 73 91 SSB increases from current low level B 0.8F(90) 0.63 91 91 79 
c l.OF(90) 0.78 108 108 68 SSB remains low. 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to no increase in the present low level of SSB. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
21 4 
STOCK: COD IN SUB-AREA IV CNORTH SEAJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F{2-8,u) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 
1987 0.91 I 11 111111 
1988 0.80 0. 861 
1989 0.83 0.83 0.80 
1990 0.86 0.86 0.83 0.83 
1991 0.88 0.89 0.88 0.98 0. 75 
--
-
-
Remarks: 1 1987 value may be inflated by high estimate for 
age 3. 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings {'000 t) at status guo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 
1987 151 253 233 111111111 
1988 17 41 177 160 
1989 150 136 143 
1990 179 142 119 
1991 I 11 111111 121 100 
L___ 
1992 
108 
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x Fi~:~) x exp[-f<F(y-1) - F(y)}J 
where F{y) and F{y-1) are as estimated in the assessment made in year {y+1). 
Remarks: 1 No correction applied because 1987 value may be inflated by about 
0.05. 
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STOCK: COD IN SUB-AREA IV lNORTH SEAJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 1) Unit: millions 
Date of Year class 
assessment 
1986 1987 1988 
1987 410 111111111 
1988 254 2771 
1989 258 193 
1990 257 201 
1991 244 142 
Remarks: ;Amended by ACFM to 205. 
Amended by ACFM to 299. 3 As revised by ACFM. 
3292 
324 
316 
1989 
161 3 
140 
1990 
I 
I 
I 
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ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass ('000 t) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 
1987 95 106 1061 1281\3 111111111 
1988 100 95 96 1051 122112 
1989 99 93 88 91 821 
19905 97 89 84 85 87 
1991 96 86 79 73 66 
1 Forecast. 
Remarks: 2Assuming TAC taken in 1988, F(89) = 0.7 F(87). ~Assuming catch (87) = 190 kt, F(88) = 0.7 F(86). 
Assuming status guo F in 1990. 5 As revised by ACFM. 
21 6 
801,2 
7 81; 
64 
1992 1993 
711)4 
661)4 681} 
., 
3.5.3 Haddock in Sub-area IV (North Sea) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC 172 209 239 120 185 68 50 -5 
Agreed TAC 170 207 230 140 185 68 50 50 
Official landitrgg'3 134 168 167 109 104 64 42 
. '\;.7:. 
Unallocated lapdings 4 -3 2 3 5 14 12 
Landi!g~ as used by WG4 138 165 169 112 109 78 54 - 267 54 155 
Industftal by-catch 10 6 3 4 4 2 3 - 48 2 19 
Discards 75 86 52 59 62 26 33 - 260 26 91 
Catch as used by WG 213 251 221 171 171 104 87 - 448 87 246 
Sp. stock biomass 190 231 212 149 150 122 76 641 403 76 211 
Recruitment (age 0) 16.1 22.5 46.8 3.8 7.8 7.9 32.8 23.11 122.3 3.8 35.0 
Mean F(2-6,u) 0.99 0.94 1.07 1.02 1.05 0.91 0.98 - 1.07 0.62 0.92 
1Predicted or assumed. 20ver period 1971-1990. 3Not including some haddock caught as industrial by-catch. 4Includes industrial 
by-catch. 530% reduction in fishing effort. Weights in '000 t, recruitment in thousand millions. 
Catches: Continue to decline and are currently at a very low level. 
Data and assessment: Uncertainty over the true level of catch and effort in both 1989 and 1990 due to suspected 
misreporting of landings. Catch, effort and survey data used in the assessment. 
Fishing mortality: Remains at a high level. Mean F is greater than Fmed· 
Recruitment: 1990 year class above average but below last year's estimate. Scottish Ground Fish Survey 0-index 
in 1991 is, again, high but experience since last year suggests that this may be due to an overestimate of actual 
recruitment. 
State of stock: Cause for concern remains. The 1990 year class is likely to halt the declining trend but does not 
in itself indicate a recovery of the stocks. SSB is currently estimated to be very low. 
Forecast for 1992: 
Assuming F(91) = 0.93, Basis: F(91) = F(90), Catch(91) = 89, Landings (91) = 46. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A 0.6F(90) 0.56 99 98 55 153 } 
B 0. 8F(90) 0. 75 121 67 136 } SSB at or above 1989 level 
C F(90) 0.93 142 77 122 } 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to recurrence of intermittent crises if and when 
recruitment is poor. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
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STOCK: HADDOCK IN SUB-AREA IV CNDRTH SEAJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F(2-6,u) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 
1987 1. 09 111111111 
1988 1.14 1 . 12 
1989 1. 07 1.00 1.00 
1990 1.05 1.00 1. 05 0.95 
1991 1. 07 1.02 1. 05 0.91 0.98 
Remarks: Human consumption and discards. 
Natural mortality assumptions change in 
1987/1988 - based on Multispecies 
Working Group recommendations. 
Laurec/Shepherd tuning implemented in 1988. 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings ('000 t) at status guo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 
1987 169 164 194 111111111 
1988 112 113 88 
1989 109 85 53 
1990 83 63 61 
1991 111111111 52 46 
-- -~-------- -- ----- ---------~--------~-~----~~----- '---~-1.....-
1992 
77 
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x Fi~~~) x exp[-~{F(y-1) - F(y)}J 
where F(y) and F(y-1) are as estimated in the assessment made in year (y+1). 
Remarks: 
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STOCK: HADDOCK IN SUB-AREA IV CNORTH SEAJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 0) Unit: millions 
Date of Year class 
assessment 
1986 1987 1988 1989 1990 
1987 58392 111111111 
1988 33155 6434 
1989 1 34000 4318 7650 
1990 45252 5736 10512 12800 
1991 46847 3783 7802 7879 32729 
Remarks: 1As revised by ACFM. 
ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass (•ooo t) 
Date of 
assessment 
1987 
1988 
1989 
1990 
1991 
1 Forecast. 
-
1986 1987 
225 213 
207 140 
213 152 
213 150 
212 149 
Year 
1988 1989 1990 
251 1 286 1 111111111 
140 112 1 126 1 
134 2 117 2 791'2 
149 122 86 
150 122 76 
Remarks: ~988 Laurec/Shepherd tuning implemented. 
As revised by ACFM. 
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1991 
72112 
81 1 
64 
1992 1993 
1501 
99 1 1221 
3.5.4 Whiting in Sub-area IV (North Sea) 
Source of information: Report of the Roundfish Working Group (C.M.1992/Assess:4). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC 102 118 135 127 134 115 130 -4 
Agreed TAC 149 160 135 135 120 115 125 141 
Official landings 99 72 67 65 66 40 335 
Unallocated landings -3 -3 9 13 39 44 
Landings used by WG3 96 69 76 78 100 84 93 
Industrial by-catch 19 15 18 16 49 43 51 
Discards/ slipping 39 28 78 53 28 35 54 
Catch as used by WG 135 97 154 132 127 119 147 - 361 97 197 
Sp. stock biomass 247 242 263 275 273 269 351 581 220 362 
Recruitment (age 0) 23211 47562 39899 28474 64780 44169 65840 92401 20633 49521 
MeanF(2-6,u) .872 .817 .886 1.097 .819 .805 .772 1.097 0.545 0.785 
1Predicted or assumed. 20ver period 1971-1990. 3Includes industrial by-catch. 430% reduction in fishing effort. 5Landings data 
incomplete. Weights in '000 t, recruitment in millions. 
Catches: Human consumption landings stable on lower level than in the 1980s. Industrial by-catch and discards 
each higher than human consumption landings. 
Data and assessment: Analytical assessment of catch-at-age data using CPUE and recruit survey indices. Discard 
data available are incomplete. Age composition in industrial by-catches estimated from survey data in recent years. 
Fishing mortality: Human consumption F has decreased in recent years while discard F and industrial by-catch 
F have increased. Discard F at its highest level since 1980. 
Recruitment: The 1988 year class was the strongest since 1974. The 1989 year class is about average and the 1990 
year class is as strong as the 1988 year class. 
State of stock: SSB is at its highest level since 1981. Current F above Fmed· 
Forecast for 1992: 
Assuming F(91) = 0.78, Basis: F(91) = F(90), Catch(91) = 196, Landings (91) = 139. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A F92 =0.6F90 0.47 422 148 114 386 } 
B F92 =0.8F90 0.62 169 125 366 } Decline in SSB 
C F92=F90 0. 78 188 135 347 } 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to increased landings but decreasing SSB. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
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S T O C K :  t i H I T I N G  I N  S U B - A R E A  I V  C N O R T H  S E A J .  
A S S E S S M E N T  Q U A L I T Y  C O N T R O L  D I A G R A M  1  
A v e r a g e  F ( 2 - 6 , u )  
D a t e  o f  Y e a r  
a s s e s s m e n t  
1 9 8 6  
1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  
1 9 8 7  
0 . 8 5  
1 1  1 1  I l l  1 1  
1 9 8 8  0 .  7 8  0 . 8 9  
1 9 8 9  
0 . 8 9  1  .  1 7  0 . 8 1  
1 9 9 0  
0 . 8 8  
1 .  0 7  
0 . 7 8  0 . 6 9  
1 9 9 1  
0 .  8 9  1 . 1 0  0 . 8 2  
0 . 8 1  
0 . 7 7  
-
R e m a r k s :  
A S S E S S M E N T  Q U A L I T Y  C O N T R O L  D I A G R A M  2  
E s t i m a t e d  t o t a l  l a n d i n g s  ( ' 0 0 0  t )  a t  s t a t u s  g u o  F  
D a t e  o f  Y e a r  
a s s e s s m e n t  
1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  
1 9 9 1  
1 9 9 2  
1 9 8 7  7 4  1 0 6  1 3 4  
1 1 1 1 1 1 1 1 1  
1 9 8 8  7 9  1 4 9  1 4 6  
1 9 8 9  1 0 0  1 3 8  
1 4 0  
1 9 9 0  8 3  
1 5 1  
1 5 2  
1 9 9 1  
1 1 1 1 1  1 1  1 1  
9 6  
1 3 9  
1 3 5  
- - · - - - - - -
\  \  \  
A c t u a l  C u r r e n t  F o r e c a s t  
.  F  (  y - 1  )  [  1  ]  
A c t u a l  S Q C  =  L a n d 1 n g s ( y )  x  F ( y )  x  e x p  - 2 { F ( y - 1 )  - F ( y ) }  
w h e r e  F ( y )  a n d .  F ( y - 1 )  a r e  a s  e s t i m a t e d  i n  t h e  a s s e s s m e n t  m a d e  i n  y e a r  ( y + 1 ) .  
R e m a r k s :  
2 2 1  
STOCK: WHITING IN SUB-AREA IV CNORTH SEAJ. 
Date of 
assessment 
1987 
1988 
1989 
1990 
1991 
Remarks: 
Date of 
assessment 
1987 
1988 
1989 
1990 
1991 
1 Forecast. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 0) Unit: millions 
Year class 
1986 1987 1988 1989 1990 
73355 111111111 
66449 45109 
37619 39219 70480 
39166 50113 72010 48155 
39899 28474 64780 44169 65840 
ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass ('000 t) 
Year 
1986 1987 1988 1989 1990 1991 
294 368 500 1 490 1 111111111 
294 360 527 478 1 452 1 
263 270 265 325 391 1 354 1 
266 278 283 365 474 1 4441i2 
263 275 273 269 351 400 
Remarks: 2As revised by ACFM. 
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1992 1993 
375 1 
422 1 347 1 
3.5.5 Saithe in Sub-area IV and Division Ilia (North Sea) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4 ). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC 160 195 195 <198 156 170 120 125 
Agreed TAC 180 200 240 173 165 170 120 125 
Official landing83 182 194 167 154 112 92 -4 
Unallocated landings 16 6 -3 -5 -7 
Industrial by-catch 6 8 1 4 1 2 
Catch as used by WG 198 200 164 149 105 92 88 - 320 88 181 
Sp. stock biomass 138 107 101 103 106 87 74 701 465 74 220 
Recruitment (age 1) 393 152 179 80 187 212 211 2111 637 80 238 
MeanF(3-6,u) 0.76 0.85 0.93 0.69 0.65 0.72 0.64 - 0.93 0.31 0.58 
'Predicted or assumed. 20ver period 1971-1990. 3Includes industrial by-catch. 4Landings data incomplete. Weights in '000 
t, recruitment in millions. 
Catches: Since 1986, the catches have been considerably less than the agreed TAC (Table 3.5.5). 
Data and assessment: Analytical assessment of catch-at-age data using CPUE data. No independent estimates of 
year-class strength. Interpretation of data difficult and uncertain. 
Fishing mortality: Has increased up to 1986 with a shift towards heavy exploitation of fairly young fish. Fishing 
mortality has decreased since 19 86 (Figure 3. 5. 5.1). 
Recruitment: Has fluctuated without trend for many years. 
State of stock: The stock is declining and is now at a historical low level. The assessment is, however, uncertain. 
Forecast for 1992: 
Assuming F(91) = 0.64, Basis: F(90), Catch(91) = 91, Landings (91) = 91. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A 0.6F(90) 0.40 79 70 70 110 } 
B 0.8F(90) 0.52 87 87 97 } SSB increases slightly. 
c l.OF(90) 0.64 102 102 85 } 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to a slight increase in SSB, assuming average year 
classes at ages 1 and 2 in 1990. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
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STOCK: SAITHE IN SUB-AREA IV AND DIVISION IliA CNORTH SEAJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F(3-6,u) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 
1987 0. 74 111111 11 I 
1988 0. 63 0.40 
1989 0.75 0.46 0.40 
1990 0.89 0.62 0.51 0.39 
1991 0. 93 0.69 0.65 0.72 0.64 
Remarks: 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings (•ooo t) at status quo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 
1987 180 223 198 111111111 
I 
1988 205 168 170 
1989 109 118 120 
1990 94 116 125 
1991 111111111 95 91 102 
-
-- ~------·-··-··· ~----
------L- _.....______ ___ 
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x F~~~:) x exp[-~{F(y-1) - F(y))J 
where F(y) and F(y-1) are as estimated in the assessment made in year (y+1). 
Remarks: 
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STOCK: SAITHE IN SUB-AREA IV AND DIVISION IliA CNORTH SEAl. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 1) Unit: millions 
Date of Year class 
assessment 
1986 1987 1988 1989 1990 
1987 242 I 11 Ill 11 I 
1988 280 283 
1989 207 166 237 
1990 245 2351 2301 2321 
1991 802 187 2121 211 1 211 1 
Remarks: 1 Geometric average recruitment. 2 See Section 13.5 in Roundfish Working 
Group Report. 
ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass ('000 t) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 1993 
1987 106 178 1581 1361 11 11 11 11 I 
1988 150 182 297 301 1 3101 
1989 115 140 186 236 2441 2401 
1990 99 107 125 122 166 2061 2331 
1991 101 103 106 87 74 70 791 85 1 
-
---. L .. _._ 
---- ---
1 Forecast. 
Remarks: 
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3.6.2. Cod in Division VIa (West of Scotland) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC 23.0 27.0 25.0 22.0 16.0 16.0 15.0 -4 
Agreed TAC3 25.0 25.0 25.0 22.0 18.4 18.4 16.0 16.0 
Official landings 21 19 12 19 19 14 8s 
Unallocated landings - - - - 1 -3 -4 
Catch as used by WG 21 19 12 19 20 17 12 - 24 11 17 
Sp. stock biomass 31 24 18 20 26 23 18 181 50 18 30 
Recruitment (age 1 ) 15 6 13 29 4 13 7 131 29 4 11 
MeanF(2-5,u) 0.89 1.02 0.85 0.99 0.91 1.03 0.81 - 1.03 0.50 0.72 
1Predicted or assumed. 20ver period 1966-1990. 3TAC is for the whole of Sub-area VI. 430% reduction in fishing effort. 
5Incomplete data. Weights in '000 t, recruitment in millions. 
Catches: Landings in 1990 decreased to the second lowest level since 1966. Annual variations in catch are 
considerable, and there appears to be no trend. Unallocated landings increased in 1990. 
Data and assessment: Analytical assessment based on catch-at-age data, CPUE data and research vessel data. 
Recruitment indices from survey data in Division VIa. 
Fishing mortality: Increasing trend to 1985 and has subsequently fluctuated around 1.0. 
Recruitment: The 1986 year class was the last strong one. The 1988 year class is above average but those spawned 
in 1987 and 1989 are below average. 
State of stock: The spawning stock has again fallen to a low level after a recovery in 1988. 
Forecast for 1992: 
Assuming F(91) = 0.82, Basis: F(90), Catch(91) = 13, Landings (91) = 13. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A 0.6F(90)) 0.49 19 9 9 27 } 
B 0.8F(90) 0.66 11 11 24 } SSB increases 
c l.OF(90) 0.82 13 13 21 } 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to a continuation of the relatively low level of 
SSB. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a T AC in 1992 of t. 
Special comments: 
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STOCK: COD IN DIVISION VIA CHEST OF SCOTLANDJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F(2-5,u) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 
1987 0.78 111111111 
1988 0.73 0.84 
1989 0.85 1. 01 0.95 
1990 0. 80 0.87 0.75 0.70 
1991 0.85 0. 99 0.91 1. 03 0.81 
Remarks: 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings ('000 t) at status quo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 
1987 14 15 16 111111 11 I 
1988 17 18 18 
1989 20 20 17 
1990 17 19 18 
1991 111111111 14 13 13 
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x F~;~~) x exp[-~{F(y-1) - F(y)l] 
where F(y) and F(y-1) are as estimated in the assessment made in year (y+1). 
Remarks: 
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STOCK: COD IN DIVISION VIA CHEST OF SCOTLANDJ. 
Date of 
assessment 
1987 
1988 
1989 
1990 
1991 
---
Remarks: 
Date of 
assessment 
1987 
1988 
1989 
1990 
1991 
' 
1 Forecast. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 1) Unit: millions 
Year class 
1986 1987 1988 1989 1990 
13 111111111 
16 13 
28 10 10 
31 7 15 11 
29 4 13 7 13 
ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass (•ooo t) 
Year 
1986 1987 1988 1989 1990 1991 
19 21 241 271 11 1111111 
20 22 24 251 241 
18 20 25 27 231 191 
19 21 29 30 31 301 
18 20 26 23 18 18 
-------- ~-------
-~ 
L__ __________ 
Remarks: Forecast assuming status quo. 
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1992 1993 
29 1 
191 21 1 
- -----------------
----~~--
3 . 6 . 4 .  
H a d d o c k  i n  D i v i s i o n  V I a  ( W e s t  o f  S c o t l a n d )  
S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  R o u n d f i s h  W o r k i n g  G r o u p ,  O c t o b e r  1 9 9 1  ( C . M . 1 9 9 2 / A s s e s s : 4 ) .  
Y e a r  
1 9 8 4  
1 9 8 5  1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  1 9 9 1  M a x
2  
M i n
2  
M e a n
2  
R e c o m m e n d e d  T A C  
< 2 7 . 0  
< 2 5 . 0  
-
< 2 3 . 0  
2 5 . 0  1 5 . 0  1 4 . 0  
-
4  
A g r e e d  T A C
3  
4 0 . 0  3 6 . 0  3 4 . 5  3 2 . 0  3 5 . 0  3 5 . 0  2 4 . 0  1 5 . 2  
O f f i c i a l  l a n d i n g s  
2 8  2 5  
2 0  
2 7  2 1  2 2  1 1  
U n a l l o c a t e d  l a n d i n g s  
2  
- 1  
- -
- 2  
- 5  - 1  
L a n d i n g s  a s  u s e d  b y  W G  
3 0  2 4  2 0  2 7  1 9  1 7  1 0  
-
4 6  
1 0  2 3  
D i s c a r d s /  s l i p p i n g  
1 6  1 7  7  
1 6  
9  3  5  
-
3 3  2  
1 2  
C a t c h  a s  u s e d  b y  W G  
4 6  4 2  2 7  4 3  2 8  2 0  1 6  
-
5 8  1 6  
3 5  
S p .  s t o c k  b i o m a s s  
6 5  
7 0  6 2  5 0  4 3  3 6  2 1  1 5
1  
1 4 7  
2 1  6 0  
R e c r u i t m e n t  ( a g e  0 )  
8 5  6 4  3 1 3  2 6  3 2  6 1  1 5 5  1 0 5
1  
6 1 0  2 6  
1 6 9  
M e a n F ( 2 - 6 , u )  0 . 7 1  
0 . 6 6  0 . 4 4  0 . 9 2  0 . 7 5  0 . 9 6  0 . 8 0  - 0 . 9 6  0 . 3 8  0 . 6 7  
1
P r e d i c t e d  o r  a s s u m e d .  
2
0 v e r  p e r i o d  1 9 7 1 - 1 9 9 0 .  
3
T A C  i s  s e t  f o r  D i v i s i o n s  V I a  a n d  V l b  c o m b i n e d .  
4
3 0 %  r e d u c t i o n  i n  f i s h i n g  
e f f o r t .  W e i g h t s  i n  ' 0 0 0  t ,  r e c r u i t m e n t  i n  m i l l i o n s .  
C a t c h e s :  C o n t i n u e  t o  d e c l i n e  a n d  a r e  c u r r e n t l y  a t  a  v e r y  l o w  l e v e l .  
D a t a  a n d  a s s e s s m e n t :  U n c e r t a i n t y  a b o u t  t h e  t r u e  l e v e l  o f  c a t c h e s  a n d  e f f o r t  i n  b o t h  1 9 8 9  a n d  1 9 9 0  d u e  t o  
s u s p e c t e d  m i s r e p o r t i n g  o f  l a n d i n g s .  C a t c h ,  e f f o r t  a n d  s u r v e y  d a t a  u s e d  i n  a s s e s s m e n t .  
F i s h i n g  m o r t a l i t y :  R e m a i n s  a t  a  h i g h  l e v e l .  M e a n  F  c o n t i n u e s  t o  b e  c o n s i d e r a b l y  g r e a t e r  t h a n  F  m e d ·  
R e c r u i t m e n t :  1 9 9 0  y e a r  c l a s s  w a s  o v e r e s t i m a t e d  l a s t  y e a r  b u t  s t i l l  a p p e a r s  a b o v e  a v e r a g e .  N o  s u r v e y  d a t a  t o  
i n d i c a t e  t h e  s t r e n g t h  o f  t h e  1 9 9 1  y e a r  c l a s s .  
S t a t e  o f  s t o c k :  S S B  i s  c u r r e n t l y  a t  a  v e r y  l o w  l e v e l .  T h e  1 9 9 0  y e a r  c l a s s  w i l l  e a s e  p r e s s u r e  o n  t h e  s t o c k  b u t  w i l l  
o n l y  h a l t  t h e  d e c l i n i n g  t r e n d .  I n  i t s e l f  i t  d o e s  n o t  i n d i c a t e  a  r e c o v e r y  o f  t h e  s t o c k .  
F o r e c a s t  f o r  1 9 9 2 :  
A s s u m i n g  F ( 9 1 )  =  0 . 7 7 ,  
O p t i o n  B a s i s  
A  0 . 6 F ( 9 0 )  
B  0 . 8 F ( 9 0 )  
C  F ( 9 0 )  
W e i g h t s  i n  ' 0 0 0  t .  
B a s i s :  F ( 9 1 )  =  F ( 9 0 ) ,  C a t c h ( 9 1 )  =  1 8 ,  L a n d i n g s  ( 9 1 )  =  9 .  
F ( 9 2 )  S S B ( 9 2 )  C a t c h ( 9 2 )  L a n d g s ( 9 2 )  S S B ( 9 3 )  
1 7  1 7  1 1  6  2 4  }  
1 4  7  2 1  }  
1 7  8  1 8  }  
C o n s e q u e n c e s / i m p l i c a t i o n s  
S S B  c o n t i n u e s  t o  
r e m a i n  a t  a  l o w  
l e v e l  
C o n t i n u e d  f i s h i n g  a t  c u r r e n t  l e v e l s  o f  f i s h i n g  m o r t a l i t y  w i l l  l e a d  t o  a  c o n t i n u a t i o n  o f  t h e  l o w  l e v e l  o f  S S B .  
R e c o m m e n d a t i o n :  
A C F M  p r e f e r s / r e c o m m e n d s  t h a t  f i s h i n g  m o r t a l i t y  s h o u l d  
,  c o r r e s p o n d i n g  t o  a  T  A C  i n  1 9 9 2  o f  t .  
S p e c i a l  c o m m e n t s :  
2 2 9  
STOCK: HADDOCK IN DIVISION VIA £WEST OF SCOTLANDJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F(2-6,u) 
Date of Year 
assessment 
1986 1987 1988 1989 
1987 0.67 11 11 11111 
1988 0.37 0.61 
1989 0.40 0.77 0.59 
1990 1 0.43 0.85 0.65 0. 73 
1991 0.44 0. 92 0.75 0.96 
---- ,_ L _____ 
--··-
-
Remarks: 1988 Laurec/Shepherd tuning implemented. 
~uman consumption and discards. 
·As revised by ACFM. 
1990 
0.80 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings (•ooo t) at status guo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 
1987 24 31 25 111111111 
1988 19 21 18 
1989 21 23 17 
19901 17 12 10 
1991 111111111 11 9 
L___ 
1992 
8 
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x F~~:~) x exp[-}tF(y-1) - F(y))J 
where F(y) and F(y-1) are as estimated in the assessment made in year (y+1). 
Remarks: 1 As revised by ACFM. 
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STOCK: HADDOCK IN DIVISION VIA CHEST OF SCOTLANDJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 0) Unit: millions 
Date of Year class 
assessment 
1986 1987 1988 1989 1990 
1987 247 11111 11 11 
1988 143 22 
1989 346 51 49 
19901 307 31 44 61 
1991 313 26 32 61 155 
Remarks: 1As revised by ACFM. 
ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass ('000 t) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 1993 
1987 59 62 60 1 64 1 111111111 
1988 69 62 55 41 1 32 1 
1989 67 58 56 57 41 1 29 1 
19902 64 54 45 39 25 18 1 31 1 
1991 62 50 43 36 21 15 17 1 181 
1 Forecast. 2 As revised by ACFM. 
Remarks: 1988 Laurec/Shepherd tuning implemented. 
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3.6.5 Haddock in Division Vlb (Rockall) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4) 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max1 Min1 Mean1 
Recommended TAC 20.0 8.0 5.0 10.0 10.0 18.0 5.5 5.5 
Agreed TAC Included in Sub-area VI combined TAC 
Official landings 2.6 9.3 4.8 8.0 7.6 6.3 7.53 - 9.3 0.4 6.1 
Unallocated landings - - - - -0.3 - -4.3 
Discards/ slipping Not known 
Catch as used by WG 2.6 9.3 4.8 8.0 7.3 6.3 3.2 - 9.34 4.84 5.954 
Sp. stock biomass - 17.7 8.4 18.3 12.8 7.9 4.6 4.72 18.35 4.65 10.65 
Recruitment (age 2) - 1.8 56.4 6.9 12.0 8.3 11.0 10.52 54.45 1.85 17.85 
Mean F(1-10,u) - .40 .83 .96 .88 .98 .97 - .984 .44 1.004 
10ver period 1980-1990. 2Predicted or assumed. 3Preliminary. 40ver period 1985-1990. 50ver period 1985-1991. Weights in 
'000 t, recruitment in millions. 
Catches: Catches for this stock are very variable because recruitment is very variable and also because the fishery 
depends on the profitability of steaming as far as Rockall. The 1990 catch appears to be low but is unreliable due 
to misreporting. 
Data and assessment: Catch-at-age data, effort data and survey data. Conventional effort-tuned VPA but time 
series too short for reliable tuning. Survey data used to predict recruitment. 
Fishing mortality: Appears to be high but stable. Difficult to be certain of trends due to short time series. 
Recruitment: Very variable though the 1986-1989 year classes appear to be of similar abundance. Mean 
recruitment in above table is heavily influenced by 1986 value. 
State of stock: The VPA and survey data suggest the SSB has declined since 1987 as the very large 1984 year 
class gets older. The decline is expected to continue in 1991 but should then level off. The stock is currently being 
fished above F0.1 • 
Forecast for 1992: 
Assuming F(91) = 0.97, Basis: F status quo, Catch(91) = 3.2, Landings (91) = 3.2. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A Status quo 0.97 6.0 3.8 3.8 6.4 SSB stable or increases slightly. 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to a slight increase in SSB from the 1992 level. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
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3.6.6 Whiting in Division VIa (West of Scotland) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4 ). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC 6.4 12.0 13.0 15.0 15.0 13.0 11.0 -4 
Agreed TAC3 16.4 16.4 16.4 16.4 16.4 16.4 11.0 9.0 
Official landings 17 13 8 12 12 8 ss 
Unallocated landings -1 - - - -1 
Catch as used by WG 16 13 8 12 11 8 6 - 25 6 14 
Sp. stock biomass 31 25 22 23 22 13 12 141 56 12 31 
Recruitment (age 1) 68 64 52 67 17 37 42 581 201 17 78 
Mean F(2-4,u) .74 .87 .65 .75 .89 .89 .72 - 1.28 0.34 0.73 
1Predicted or assumed. 20ver period 1971-1990. 3TAC is set for Divisions VIa and VIb combined. 430% reduction in fishing 
effort. 5Landings data incomplete. Weights in '000 t, recruitment in millions. 
Catches: Landings remain at low level (Table 3.6.6). The 1990 landings are less than the predicted level and the 
TAC, and at their lowest level on record. 
Data and assessment: Analytical assessment of catch-at-age data, excluding discards. CPUE data used. 
Fishing mortality: Fluctuating above mean. 
Recruitment: The 1987 and 1988 year classes are well below average, the 1989 year class around average. 
State of stock: The spawning stock biomass remains far below the average and is at its lowest level of the last 20 
years. 
Forecast for 1992: 
Assuming F(91) = 0. 77, Basis: F(91) = F(90), Catch(91) = 8, Landings (91) = 8. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A F(92)=0.6F(90) 0.46 17 6 6 21 } Increase in SSB, but still 
B F(92)=0.8F(90) 0.62 7 7 20 } at low level 
C F(92)=F(90) 0.77 8 8 18 } 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to landings and SSB remaining at or about their 
current low levels. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
233 
STOCK: WHITING IN DIVISION VIA CWEST OF SCOTLANDJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F(2-4,u) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 
1987 0.46 111111111 
1988 0.63 0.62 
1989 0. 70 0.83 0.89 
1990 0.67 0. 75 0.88 1. 04 
1991 0.65 0.75 0.89 0.89 0.72 
Remarks: 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings ('000 t) at status quo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 
1987 8 11 15 111111111 
1988 10 12 13 
1989 11 11 11 
1990 8 10 10 
1991 111111111 7 7 8 
-
--------·-· ---------- -~----- ----
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x Fi~~;) x exp[-t{F{y-1) - F(y))] 
where F(y) and F(y-1) are as estimated in the assessment made in year (y+1). 
Remarks: 
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S T O C K :  W H I T I N G  I N  D I V I S I O N  V I A  C W E S T  O F  S C O T L A N D J .  
D a t e  o f  
a s s e s s m e n t  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
R e m a r k s :  
D a t e  o f  
a s s e s s m e n t  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1  
F o r e c a s t .  
R e m a r k s :  
A S S E S S M E N T  Q U A L I T Y  C O N T R O L  D I A G R A M  3  
R e c r u i t m e n t  ( a g e  1 )  
U n i t :  m i l l i o n s  
Y e a r  c l a s s  
1 9 8 5  1 9 8 6  1 9 8 7  
1 9 8 8  1 9 8 9  
8 4  
1 1 1 1 1 1 1 1 1  
4 9  9 4  
4 7  
8 0  
4 0  
5 1  
6 4  
4 1  
4 9  
5 2  
6 7  
1 7  3 7  4 2  
A S S E S S M E N T  Q U A L I T Y  C O N T R O L  D I A G R A M  4  
S p a w n i n g  s t o c k  b i o m a s s  ( ' 0 0 0  t )  
Y e a r  
1 9 8 6  
1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  1 9 9 1  
2 5  
3 1  4  7
1  
4 6
1  
1 1 1 1 1 1 1 1 1  
2 1  
2 2  
2 9  3 1
1  
3 3
1  
2 1  2 1  2 3  1 9  
1 9
1  
2 0
1  
2 1  
2 3  
2 2  1 7  1 5  1 6
1  
2 2  
2 3  2 2  1 3  1 2  1 4  
2 3 5  
1 9 9 2  
1 9 9 3  
1 8
1  
1 7
1  
1 8
1  
---~ 
3.6.8 Saithe in Sub-area VI (West of Scotland and Rockall) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max2 Min2 Mean2 
Recommended TAC 27 26 20 23 35 20 24 21 
Agreed TAC 27.0 27.8 27.8 27.8 35.0 30.0 29 22 
Official landings 27 26 35 33 33 23 -3 
Unallocated landings -5 1 5 -2 1 3 
Catch as used by WG 22 27 40 31 34 26 20 - 42 20 29 
Sp. stock biomass 52 62 57 55 47 29 24 21 1 94 24 61 
Recruitment (age 1) 44 23 30 32 31 25 291 291 44 17 30 
Mean F(3- 6,u) 0.24 0.28 0.57 0.47 0.52 0.72 0.54 - 0.72 0.24 0.39 
1Predicted or assumed. 20ver period 1971-1990. 3Landings data incomplete. Weights in '000 t, recruitment in millions. 
Catches: Estimated catches have in recent years been on the level of the recommended T AC except for the years 1986, 1987 and 1989. The catch in 1990 was below the TAC. 
Data and assessment: Analytical assessment of catch-at-age data using CPUE data. No independent estimates of 
year-class strength. 
Fishing mortality: Increased sharply in 1986 and has remained at that level in 1987 and 1988. Increased to highest 
on record in 1989 and then decreased to the level of 1986 in 1990. 
Recruitment: Fluctuating without any long-term trend. 
State of stock: The spawning stock biomass has declined since 1974 and is predicted to stay at a historically low 
level. 
Forecast for 1992: 
Assuming F(91) = 0.54, 
Option Basis 
A 0.6F(90) 
B 0.8F(90) 
C l.OF(90) 
Weights in '000 t. 
F(92) 
0.33 
0.43 
0.54 
Basis: F(91) = F(90), Catch(91) = 20, Landings (91) = 20. 
SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
22 13 13 26 Slight recovery of SSB. 
16 
19 
16 
19 
23 
20 
SSB stable at low level. 
SSB at historically low level 
Continued fishing at current levels of fishing mortality will lead to the SSB remaining at a historically low level. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
236 
STOCK: SAITHE IN SUB-AREA VI CWEST OF SCOTLAND AND ROCKALL J. 
ASSESSMENT QUALITY CONTROL DIAGRAM 1 
Average F(3-6,u) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 
1987 0.48 111111111 
1988 0.42 0.41 
1989 0.58 0.48 0.55 
1990 0. 60 0.51 0. 53 0.53 
1991 0.57 0.47 0.52 0.72 0.54 
Remarks: 
ASSESSMENT QUALITY CONTROL DIAGRAM 2 
Estimated total landings ('000 t) at status guo F 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 
1987 27 46 42 111111111 
1988 31 32 31 
1989 42 30 29 
1990 27 27 25 
1991 111111111 24.3 20 19 
\ \ \ 
Actual Current Forecast 
Actual SQC = Landings(y) x F~~~!l x exp[-~{F(y-1) - F(y))J 
where F(y) and F(y-1) are as estimated in the assessment made in year (y+1). 
Remarks: 
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STOCK: SAITHE IN SUB-AREA VI CWEST OF SCOTLAND AND ROCKALLJ. 
ASSESSMENT QUALITY CONTROL DIAGRAM 3 
Recruitment (age 1) Unit: millions 
Date of Year class 
assessment 
1986 1987 1988 1989 1990 
1987 33 Ill 11 1111 
1988 33 33 
1989 44 29 29 
1990 45 29 1 29 1 29 1 
1991 32 31 25 291 291 
-- -··---- - L___-~·-·---
- -·--·-·-
--
L ... 
k 1 . Remar s: Geometr1c mean. 
ASSESSMENT QUALITY CONTROL DIAGRAM 4 
Spawning stock biomass ('000 t) 
Date of Year 
assessment 
1986 1987 1988 1989 1990 1991 1992 1993 
1987 58 79 771 621 11 1111111 
1988 114 112 107 881 79 1 
1989 57 54 48 34 29 1 301 
1990 55 51 44 28 31 331 29 1 
1991 57 55 47 29 24 21 221 201 
~-------·--·-
L__ ___ 
1 Forecast. 
Remarks: 
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3.6.10.1 Whiting in Division Vlld (Eastern English Channel) 
Source of information: Report of the Roundfish Working Group, October 1991 (C.M.1992/Assess:4). 
Year 1984 1985 1986 1987 1988 1989 1990 1991 Max1 Min1 Mean1 
Recommended TAC - - - - - - 8.0 5.1 
Agreed TAC Precautionary TAC for Sub-area VII excluding Division VIIa 
Official landings 7.1 7.8 4.8 7.2 7.8 n/a3 n/a3 
Unallocated landings 0.3 -0.5 0.7 -2.5 -3.4 
Catch as used by WG 7.4 7.3 5.5 4.7 4.4 4.1 3.5 
-2 9.2 3.5 6.7 
Sp. stock biomass 10.5 11.3 7.9 5.4 5.3 5.1 4.6 5.92 20.0 4.6 11.5 
Recruitment (age 1) 59 9 18 34 19 26 37 372 7.7 9 42 
Mean F( 2-4,u) 0.89 0.79 1.32 1.25 1.36 1.02 0.98 - 1.32 0.34 0.88 
10ver period 1976-1990. 2Predicted or assumed. 3No report for one country. Weights in '000 t, recruitment in millions. 
Catches: Continue to decrease since 1984. They are currently at their lowest level on record. 
Data and assessment: Analytical assessment based on separable VP A. No discard data, although discards are 
believed to be important. No recruit indices. Data of poor quality. 
Fishing mortality: Slightly decreasing but remains at a high level. Well in excess from F med· 
Recruitment: Highly variable. No correlation with the recruitment of whiting in the North Sea. 
State of stock: SSB at its lowest level, but the state of stock is not clear due to poor quality of the data. 
Forecast for 1992: 
Assuming F(91) = 1.18, Basis: F91 = F90, Catch(91) = 4.8, Landings (91) = 4.8. 
Option Basis F(92) SSB(92) Catch(92) Landgs(92) SSB(93) Consequences/implications 
A F92=0.6F90 0.71 6.7 3.9 3.9 8.7 } 
B F92 =0.8F90 0.95 4.7 4.7 7.9 } Increase of SSB 
,c F92=F90 1.18 5.5 5.5 7.1 } 
Weights in '000 t. 
Continued fishing at current levels of fishing mortality will lead to increase both landings and SSB. 
Recommendation: 
ACFM prefers/recommends that fishing mortality should 
, corresponding to a TAC in 1992 of t. 
Special comments: 
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APPENDIX 2 
COD IV 1990 Qu 1 Total International Data 
----------------------------------------- -----------------------------------
I I Human Consumption Small Mesh I International 
I I Landings Discards By-catch I Catch 
----1-------- -------- -------- -------- -----------------1-----------------
Age Number Weight Number Weight Number I Weight I Number I Weight 
0 I 
1 5 0.529 I I s I 0.529 
2 8954 0.746 I I 8954 1 0.746 
3 2629 1.871 I I 2629 1 1.871 
4 1336 3.439 I I 1336 1 3.439 
5 764 5.601 I I 764 1 5.601 
6 135 8.458 I I ns 1 8.458 
7 88 10.462 I I 88 1 10.462 
8 17 10.329 I I 11 1 10.329 
9 16 12.185 I I 16 1 12.185 
10 1 16.572 I I 1 1 16.s12 
11 2 14.029 I I 2 I 14.029 
12 I 
13 I 
14 I 
15 0 17.719 I I o 1 17.719 
----------------- -----------------l-----------------1-----------------
No.l 13948 0 I 0 I 13948 
Wt.l 22971 0 I 0 I 22971 
------------------------------------------------------------------------------
COD IV 1990 Qu 2 Total International Data 
I Human Consumption 
I Landings I Discards 
----1--------
Small Mesh 
By-catch 
International 
Catch 
Age Number Weight I Number I Weight I Number I Weight I Number I Weight 
0 
1 468 0.461 I 468 0.461 
2 19575 0.812 I 19575 0.812 
3 2599 2.033 I 2599 2.033 
4 1299 3.510 I 1299 3.510 
5 741 6.124 I 741 6.124 
6 52 7.788 I 52 7.788 
7 76 9.991 I 76 9.991 
8 14 10.690 I 14 10.690 
9 6 13.374 I 6 13.374 
10 6 14.660 I 6 14.660 
11 0 15.600 I 0 15.600 
12 0 16.310 I 0 16.310 
13 I 
14 0 16.714 I I I o I 16.714 
15 I 
1----1----------------- -----------------1-----------------~-----------------
I No.l 24835 0 I 0 I 24835 I Wt.l 32025 0 I 0 I 32025 
2 L~ 0 
COO IV 1990 Qu 3 Total International Data 
I Human Consumption 
I I Landings I Discards 
----1-----------------1-----------------
Age Number Weight Number Weight 
0 0 0.176 
1 2923 0.566 
2 13355 0.956 
3 1293 2.523 
4 513 4.497 
5 293 6.758 
6 36 8.053 
7 38 10.542 
8 4 11.979 
9 2 13.645 
10 0 18.353 
11 0 13.015 
12 0 18.156 
13 
14 
15 
. . 
Small Mesh 
By-catch 
Number Weight 
International 
Catch 
Number Weight 
0 0.176 
2923 0.566 
13355 0.956 
1293 2.523 
513 4.497 
293 6.758 
36 8.053 
38 10.542 
4 11.979 
2 13.645 
0 18.353 
0 13.015 
0 18.156 
---1-----------------~-----------------~-----------------~-----------------
No.l 18458 I 0 I 0 I 18458 
Wt.l 22847 I 0 I 0 I 22847 
COD IV 1990 Qu 4 Total International Data 
I Human Consumption I Small Mesh I International 
I Landings I Discards I By-catch I Catch 
----1-----------------l-----------------l-----------------l-----------------
Age Number 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
. 15 
7862 
7528 
1915 
627 
159 
28 
41 
3 
19 
0 
0 
Weight I Number I Weight I Number I Weight I Number I Weight 
o.n9 1 I I I I 7862 1 0.779 
1.419 1 I I I I 7528 1 1.419 
2.4o5 1 I I I I 1915 1 2.405 
4.296 1 I I I I 627 1 4.296 
7.323 1 I I I I 159 1 7.323 
9.2o7 1 I I I I 28 1 9.207 
11.639 1 I I I I 41 1 11.639 
11.515 1 I I I I 3 1 11.515 
12.631 1 I I I I 19 1 12.631 
15.48o 1 I I I I o 1 15 .48o 
18.613 1 I I I I o 1 18.613 
l----l-----------------1-----------------l-----------------l-----------------
l No.l 18183 I 0 I 0 I 18183 
I Wt. I 26307 I 0 I 0 I 26307 
2 41 
HADDOCK IV 1990 Qu 1 Total International Data 
-----------------------------------------------------------------------------
I I Human Consumption ,. Small Mesh I International 
I I Landings Discards I By-catch I Catch 
----1----------------- -----------------l-----------------1-----------------
Age Number Weight Number I Weight I Number I Weight I Number I Weight 
0 
1 2608 0.092 94 0.057 2702 0.091 
2 5859 0.306 27621 0.215 112 0.308 33591 0.231 
3 3824 0.409 2982 0.236 113 0.408 6919 0.334 
4 14465 0.471 7201 0.264 430 0.491 22096 0.404 
5 1254 0.733 90 0.323 38 0.613 1382 0.703 
6 276 0.972 76 0.333 6 0.661 358 0.831 
7 449 1.157 18 0.639 467 1.138 
8 67 1.357 67 1.357 
9 41 2.083 41 2.083 
10 30 2.855 30 2.855 
11 6 2.440 6 2.440 
12 9 2.452 9 2.452 
13 
14 3 I 1.810 1 I I I I 3 I 1.810 
15 2 I 4.776 1 I I I I 2 I 4.776 
-----------------1-----------------l-----------------l-----------------l 
No. I 26285 I 40577 I 811 I 67673 I 
Wt.! 12244 I 8839 I 336 I 21419 I 
------------------------------------------------------------------------------
HADDOCK IV 1990 Qu 2 Total International Data 
-----------------------------------------------------------------------------
I I Human Consumption I Small Mesh I International 
I I Landings I Discards I By-catch I Catch 
----1----------------- ----------------- ----------------- -----------------
Agel Number Weight Number Weight Number Weight Number Weight 
o I 302 0.028 1734 0.005 2036 0.008 
25 0.290 8451 0.122 4215 0.105 12691 0.117 
2 10979 0.324 18791 0.221 1113 0.225 30882 0.258 
3 4292 0.448 677 0.276 150 0.546 5119 0.428 
4 14347 0.485 2301 0.256 646 0.652 17295 0.461 
5 806 0.819 147 0.269 114 0.884 1066 0. 750 
6 185 1.077 12 0.878 197 1.065 
7 289 1.090 36 0.837 326 1.062 
8 45 1.581 3 0.954 48 1.543 
9 11 1.833 11 1.833 
10 3 2.087 3 2.087 
11 0 2.732 0 2.732 
12 1 1.607 1 1.607 
13 0 2.636 0 2.636 
14 0 2.271 0 2.271 
15 0 4.549 0 4.549 
-----------------1----------------- ----------------- -----------------
No.l 30983 I 30670 8023 69676 
Wt.l 13910 I 6005 1349 21264 
------------------------------------------------------------------------------
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H A D D O C K  
I V  1 9 9 0  Q u  3  T o t a l  I n t e r n a t i o n a l  D a t a  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I  
H u m a n  C o n s u m p t i o n  
S m a l l  M e s h  
I n t e r n a t i o n a l  
I  
L a n d i n g s  D i s c a r d s  
B y - c a t c h  
C a t c h  
- - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A g e  
N u m b e r  
W e i g h t  N u m b e r  
W e i g h t  
N u m b e r  
W e i g h t  N u m b e r  W e i g h t  
0  1 2 2 2 1  
0 . 0 2 7  5 5 3  
0 . 0 0 5  
1 2 7 7 4  
0 . 0 2 6  
1  
1 3 1 9  0 . 3 0 6  
4 2 6 0 9  0 . 2 0 4  1 3 4 3  0 . 1 0 5  4 5 2 7 1  
0 . 2 0 4  
2  1 4 2 2 6  
0 . 3 9 7  8 4 6 7  0 . 2 8 7  3 5 4  0 . 2 2 5  
2 3 0 4 7  0 . 3 5 4  
3  
3 1 1 4  0 . 5 5 5  1 7 7  
0 . 3 5 6  4 8  0 . 5 4 6  3 3 3 9  
0 . 5 4 5  
4  
9 8 3 1  0 . 5 7 1  4 6 1  
0 . 3 1 4  2 0 5  0 . 6 5 2  1 0 4 9 8  0 . 5 6 1  
5  
7 3 5  0 . 8 5 8  
3 6  0 . 8 8 4  7 7 1  
0 . 8 5 9  
6  
1 5 6  1 . 0 7 5  4  
0 . 8 7 8  1 5 9  1 . 0 7 0  
7  3 2 5  
1 . 1 9 2  1 2  
0 . 8 3 7  3 3 7  1 . 1 8 0  
8  4 7  1 . 5 9 1  1  
0 . 9 5 4  
4 8  1 . 5 7 5  
9  
7  1 . 8 5 1  
7  
1 . 8 5 1  
1 0  
5  1 . 8 2 0  
5  1 . 8 2 0  
1 1  1  
2 . 2 8 7  
1  
2 . 2 8 7  
1 2  
0  
0 . 0 0 0  
0  0 . 0 0 0  
1 3  
0  0 . 0 0 0  
0  0 . 0 0 0  
1 4  
1 5  
--------~--------i--------~--------i--------:--------i--------~--------i 
N o .  I  
2 9 7 6 5  
I  
6 3 9 3 6  
I  
2 5 5 7  
I  
9 6 2 5 7  
I  
w t  . I  1 4 7 6 9  
I  
1 1 6 4 2  
I  
4 3 0  
I  
2 6 8 4 1  
I  
H A D D O C K  I V  1 9 9 0  Q u  4  T o t a l  I n t e r n a t i o n a l  D a t a  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I  
H u m a n  C o n s u m p t i o n  
S m a l l  M e s h  
I n t e r n a t i o n a l  
I  
L a n d i n g s  D i s c a r d s  
B y - c a t c h  C a t c h  
- - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A g e  N u m b e r  W e i g h t  N u m b e r  
W e i g h t  N u m b e r  W e i g h t  N u m b e r  I  W e i g h t  
0  
4 0 6 1 8  0 . 0 5 3  4 8 7  
0 . 0 0 5  
4 1 1 0 5  1  
0 . 0 5 2  
1  
3 0 2 0  
0 . 3 0 8  1 4 4 8 3  0 . 2 3 7  1 1 8 4  
0 . 1 0 5  
1 8 6 8 6  1  
0 . 2 4 0  
2  
1 0 2 7 2  0 . 4 5 0  1 0 8 0  0 . 2 7 4  3 1 2  
0 . 2 2 5  
1 1 6 6 4  1  
0 . 4 2 8  
3  1 4 7 9  
0 . 6 1 9  8 2  0 . 2 8 0  4 2  
0 . 5 4 6  
1 6 o 3  1  
0 . 6 0 0  
4  
5 3 0 1  0 . 6 1 5  9 9  
0 . 3 1 7  1 8 1  0 . 6 5 2  
5 5 8 o  1  
0 . 6 1 1  
5  
3 2 0  0 . 8 9 8  
3 2  0 . 8 8 4  
3 5 2  1  
0 . 8 9 6  
6  1 1 1  
1 . 0 9 2  3  
0 . 8 7 8  
1 1 4  1  
1 . 0 8 6  
7  
1 3 8  1 . 5 1 9  
1 0  0 . 8 3 7  
1 4 8  1  
1 . 4 7 2  
8  2 6  1 . 9 3 8  1  
0 . 9 5 4  
2 7  1  
1 . 8 8 5  
9  1 4  
2 . 1 3 5  
1 4  1  
2 . 1 3 5  
1 0  0  2 . 3 1 6  
o  I  
2 . 3 1 6  
1 1  1  
1 .  7 6 2  
1  I  
1 .  7 6 2  
1 2  0  
4 . 2 1 9  
o  I  
4 . 2 1 9  
1 3  0  6 . 1 0 5  
o  I  
6 . 1 0 5  
1 4  
1 5  0  
4 . 2 9 6  i  
i  I  I  I  
o  I  
4 . 2 9 6  
- - - - - - - - - - - - - - - - - l - - - - - - - - - - - - - - - - - l - - - - - - - - - - - - - - - - - l - - - - - - - - - - - - - - - - - 1  
N o .  I  
2 0 6 8 1  
I  
5 6 3 6 2  
I  
2 2 5 4  
I  
7 9 2 9 6  
I  
w t  · I  
1 0 4 6 5  
I  
5 9 1 5  
I  
3 7 9  
I  
1 6 7 5 9  
I  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 4 3  
WHITING IV 1990 Qu 1 Total International Data 
I Human Consumption I Small Mesh I International 
I Landings I Discards I By-catch I Catch 
----l-----------------l-----------------l-----------------1-----------------
Agel Number I Weight I Number I Weight I Number I Weight I Number I Weight 
0 
, I 139 1 o.156 1 5684 1 o.o48 1 3825 1 o.o41 1 9648 1 0.047 
2 I 5534 1 o.197 1 79581 1 o.118 1 6882 1 o.119 1 91997 1 0.123 
3 I 9755 1 o.246 1 13425 1 o.184 1 2o77 1 o.2oo 1 25256 1 0.209 
4 I 1561o 1 o.285 1 12248 1 o.179 1 1536 1 o.252 1 29394 1 0.239 
5 I 63oo 1 o.337 1 9285 1 o.192 1 344 1 o.3o5 1 15928 1 0.252 
6 I 384 1 o.5o5 1 168 1 o.251 1 6o 1 o.381 1 612 1 0.423 
7 I 195 1 o.5o5 1 83 1 o.3o2 1 15 1 o.248 1 293 1 0.435 
8 I 47 1 o.648 1 I I I I 47 1 0.648 
9 I o I o.468 1 I I I I o I 0.468 
10 
11 
12 
13 
14 
15 
I I I I I I I I I 
----l-----------------l-----------------l-----------------1-----------------l 
I No.l 37964 I 120474 I 14738 I 173176 I I Wt.l 10417 I 16193 I 1912 I 28522 I 
WHITING IV 1990 Qu 2 Total International Data 
I Human Consumption Small Mesh International 
I Landings I Discards By-catch Catch 
----1-------- -------- -------- -------- -------- -------- -------- --------
Age Number Weight Number Weight Number Weight Number Weight 
0 9 0.019 9 0.019 
1 282 0.172 23740 0.054 17754 0.047 41775 0.052 
2 5746 0.200 84958 0.106 28317 0.116 119022 0.113 
3 7744 0.238 9911 0.169 7644 0.193 25299 0.197 
4 8858 0.267 6466 0.187 5105 0.242 20429 0.236 
5 3291 0.300 1071 0.212 1020 0.308 5382 0.284 
6 206 0.459 14 0.196 139 0.420 359 0.433 
7 110 0.400 9 0.476 120 0.406 
8 6 0.535 2 0.458 8 0.518 
9 9 0.200 9 0.200 
10 
11 I 
12 I 
13 I 
14 I 
15 I 
----------------- ----------------- -----------------1-----------------1 
No. I 26251 126170 59990 I 212411 I Wt.l 6554 13408 7213 I 27174 I 
244 
WHITING IV 1990 Qu 3 Total International Data 
I I Human Consumption Small Mesh 
By-catch 
International 
Catch I I Landings I Discards 
----1----------------- -----------------,-----------------,-------- --------
Age" 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
No. 
Wt. 
Number I Weight 
639 1 0.205 
1178o 1 0.214 
1o141 1 0.254 
11011 1 0.292 
3739 1 0.339 
443 1 0.398 
152 1 0.460 
28 1 0.641 
5 I 0.330 
38005 
10008 
Number I Weight I Number I Weight I Number 
25642 1 o. 011 1 1 o5964 1 o.oo6 1 131606 
14287 1 o.116 1 110647 1 o.o77 1 125572 
34863 1 o.175 1 129119 1 o.124 1 175762 
4502 1 o.2oo 1 30847 1 o.177 1 45491 
2056 1 o.2oo 1 4087 1 o.143 1 17220 
211 1 o.265 1 838 1 o.246 1 4849 
11o 1 o.278 1 553 
152 
28 
5 
81621 
9430 
381612 
31458 
Weight 
0.007 
0.082 
0.140 
0.197 
0.246 
0.319 
0.374 
0.460 
0.641 
0.330 
501238 
50896 
WHITING IV 1990 Qu 4 Total International Data 
I I Human Consumption I Small Mesh I International 
I I Landings I Discards I By-catch I Catch 
----1-----------------~-----------------~-----------------~-----------------
Age-
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
No. 
Wt. 
Number I Weight I Number I Weight I Number I Weight I Number I Weight 
1 122767 1 o.o27 1 
1o97 1 o.179 1 
26784 1 o.221 1 
13224 1 o.282 1 
119oo 1 o.3o3 1 
4078 1 o.338 1 
314 1 o.415 1 
731 o.813 1 
5 I o. 745 1 
2 I 0.684 I 
57478 
15224 
33968 1 o.125 1 
33349 1 o.177 1 
3679 1 o.2o1 1 
1472 1 o.216 1 
854 1 o.2o2 1 
641 o.258 1 
I I 
I I 
I I 
196154 
14719 
33565 1 o.oo6 1 156332 1 0.022 
34914 1 o.o77 1 69979 1 0.102 
41447 1 o.124 1 101581 1 0.169 
9983 1 o.177 1 
1297 1 o.144 1 
265 1 o.247 1 
3o 1 o.278 1 
I I 
I I 
I I 
121501 
10057 
245 
26887 1 0.232 
14669 1 0.280 
5197 1 0.311 
4o8 1 0.380 
731 0.813 
5 I 0.745 
2 I 0.684 
375133 
40000 
SAITHE IV 1990 Qu 1 Total International Data 
-----------------------------------------------------------------------------
I I Human Consumption I Small Mesh I International 
I I Lanc:Hngs I Discards I By-catch I Catch 
----l-----------------l-----------------l-----------------1-----------------
Agel Number I Weight I Number I Weight I Number I Weight I Number I Weight 
0 
1 206 0.201 206 0.201 
2 549 0.334 549 0.334 
3 4840 0.856 128 0.713 4967 0.853 
4 2614 1.101 143 0.895 2757 1.090 
5 3156 1.447 82 0.953 3238 1.434 
6 1696 2.062 2 1.063 1698 2.061 
7 900 3.135 900 3.135 
8 124 4.749 124 4.749 
9 56 5.838 56 5.838 
10 39 6.715 39 6.715 
11 18 7.827 18 7.827 
12 10 9.147 10 9.147 
13 3 8.654 3 8.654 
14 3 9.735 3 9.735 
15 6 10.216 6 10.216 
----------------- ----------------- ----------------- -----------------
No.l 14220 0 354 14575 
Wt.l 20964 0 299 21263 
SAITHE IV 1990 Qu 2 Total International Data 
-----------------------------------------------------------------------------
I I Human Consumption I Small Mesh I International 
I I Landings I Discards I By-catch I Catch 
----l-----------------l-----------------1-----------------l-----------------
Agel Number I Weight I Number I Weight I Number I Weight I Number I Weight 
0 
1 61 0.200 61 0.200 
2 693 0.593 32 0.230 725 0.577 
3 6066 0.840 1628 0.424 7694 0. 752 
4 4478 1.174 141 0.518 4619 1.154 
5 3114 1.503 20 0.666 3134 1.498 
6 1212 2.172 1 1.063 1213 2.171 
7 659 3.134 659 3.134 
8 174 4.326 174 4.326 
9 41 5.982 41 5.982 
10 15 6.722 15 6.722 
11 7 7.872 7 7.872 
12 6 7.976 6 7.976 
13 2 6.909 2 6.909 
14 3 9.447 3 9.447 
15 1 9.387 1 9.387 
----------------- ----------------- ----------------- -----------------
No. I 16531 0 1822 18353 
Wt.l 26574 0 785 27359 
246 
SAITHE IV 1990 Qu 3 Total International Data 
-----------------------------------------------------------------------------I I Human Consumption I Small Mesh I International I I Landings I Discards I By-catch I Catch 
----1-----------------l-----------------l-----------------l-----------------Agel Number I Weight I Number I Weight I Number I Weight I Number I Weight 0 
1 9 0.252 9 0.252 2 960 0.751 27 0.230 987 0.737 3 8673 0.871 1291 0.421 9964 0.813 
4 3828 1.286 189 0.500 4018 1.249 5 1829 1.578 23 0.635 1852 1.566 6 529 2.207 1 1.063 530 2.205 7 286 3.117 286 3.117 8 85 4.500 85 4.500 9 25 6.649 25 6.649 
10 3 6.743 3 6.743 
11 3 8.342 3 8.342 12 6 8.499 6 8.499 
13 3 9.576 3 9.576 14 0 8.677 0 8.677 15 2 10.115 2 10.115 
1---- ----------------- -----------------1----------------- -----------------i I No. 16242 0 I 1531 17773 I I Wt. 24515 0 I 660 25175 I 
------------------------------------------------------------------------------
SAITHE IV 1990 Qu 4 Total International Data 
I I Human Consumption I Small Mesh I nternat i ona l I I I Landings Discards I By-catch Catch I 1----1-------- -------- -------- --------1-------- -------- -------- --------1 I Age Number Weight Number Weight I Number Weight Number Weight I I 0 I I I 1 16 0.471 I 16 o.471 1 I 2 1102 0.656 I 22 0.230 1124 o.648 1 I 3 7035 0.801 I 814 0.409 7849 o.76o 1 I 4 1913 1.232 408 0.469 2320 1.098 I 5 919 1.858 38 0.597 957 1.808 I 6 312 2.671 1 1.063 313 2.666 I 7 268 3.600 268 3.600 I 8 109 5.097 109 5.097 I 9 25 6.266 25 6.266 1 10 11 6.975 11 6.975 1 11 17 8.658 17 8.658 1 12 4 7.847 4 7.847 1 13 12 8.921 12 8.921 1 14 0 8.739 0 8.739 1 15 12 13.567 12 13.567 
1---- ----------------- ----------------- ----------------- -------- --------1 I No. 11755 0 1283 13037 I I Wt. 13903 0 553 14456 I 
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